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MILWAUKEE 


A SCIENTIFIC CORNER 


WHERE OPTICAL PROBLEMS ARE DISCUSSED AND 
THE SOLUTIONS, AS SOLVED BY EXPERIENCE, INDICATEDI 


PRESENTED BY 


THE HOUSE OF VISION 


BELGARD-SPERO, INC. 
CHICAGO 


AURORA 
HIGHLAND PARK 


MINNEAPOLIS MUSKEGON 
DES MOINES 


MONOCULAR APHAKIA 


The optical correction of monoc- 
ular aphakia is really a problem in 
the correction of ocular image 
asymmetries. The aphakic eye pro- 
jects an image approximately 25 
per cent larger than the unoper- 
ated eye which, of course, makes 


binocular vision impossible. 


Two methods of correcting the 
ocular image asymmetries of 
monocular aphakia seem possible: 
magnifying the unoperated eye or 
minifying the aphakic eye. Experi- 
ence has shown that magnifying 
the unoperated eye is not satisfac- 
tory but that minifying the operated 


eye works splendidly. 


An all glass telescopic lens, called 
the catmin lens, has proven entirely 
satisfactory. In the catmin is incor- 
porated both the cataract prescrip- 
tion and a reduction in image size 
of an amount calculated to make 
both images the same size. 


We have the case of Mr. B. who re- 
quired a + 12.00 + 2.00 < 180 in 
the aphakic eye and a — 1.00 sphere 
in the unoperated eye. When the 
glasses were made and tried, it was 
found that due to diplopia the glasses 
were unwearable. Only by putting 
a frosted glass on the unoperated eye 


could the patient wear the glasses. 


As the vision m both eyes was good, 
Mr. B. was fitted with a catmin 
lens in front of the aphakic eye and 
with the same — 1.00 sphere in front 
of the intact eye. Prisms in fitover 
frames were used for a time to over- 
come a vertical phoria but, with the 
reestablishment of the binocular 
functions, these prisms were gradu- 


ally reduced and finally discarded. 


This patient has good vision, 20/20, 
and reports perfect comfort both for 


distance and near. 


“IF IT’S A LENS PROBLEM, LET'S LOOK AT IT TOGETHER” 
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(Formerly on Michigan Avenue) 


Announces 


Temporary Rental Lens Service 
for 
Post Cataract Wear 


Rx Ground Cataract 
Single Vision and Bifocal 
Lenticular Lenses (Bifocat) 
are available from our stock 


This service is offered to the Eye Physician who does his own 
dispensing, or through his Dispensing Optician, if he does not 
do his own dispensing. 


Information required to fill the prescription promptly is inter- 
pupillary distance, lenscorometer reading (vertex distance), 
DBL and style of present frame, length and style of temples. 


For complete information in regard to charges for this service, 
please write directly to Mr. Austin Belgard, or Mr. J. Ralph 
Lowrey. 


Belgard, Iuv., opticians 


109 N. Wabash Ave., P.O. Box O Chicago, Ill. 
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THE BETTER VISION INSTITUTE’S 
1949 PROGRAM WILL 
TELL THE TRUTH ABOUT EYE-CARE 


19 POWERFUL MAGAZINe ADS— 
26 FORCEFUL RADIO PROGRAMS— 


New economic leaflets, brochures, press notices, films, cartoons, articles 
REACHING AND ENLIGHTENING OVER 


50 MILLION READERS AND LISTENERS 
and proclaiming that 
““Nothing you buy gives you so much— yet costs you so little’’ 


The detractors have had their say. Now 
the ophthalmic professions and industries, 
through the voice of the Institute, will speak 
up to clear away the fog of doubt and 


misunderstanding . . . will proclaim the 


EVENTS PROVE—THE NEED FOR EDUCATION 


THESE MANUFACTURERS BACK THIS PROGRAM 


hard, realistic facts about low eye-care 
costs and high eye-care services and skills. 
Your support essential! 


THE BETTER VISION INSTITUTE, INC. 
630 Fifth Ave., New York 16, New York 


NEVER ENDS 
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PLATFORM 


DOUBLE 
TANTALUM MESH 


CHANNELED GROOVE 
UNDER MESH 


Another step forward in our 


UPPER TUNNEL 


FOR MUSCLES continued search for improve- 


ment of the artificial eye field. 


ROLF MOTILITY IMPLANT 


Fom Approved by D. E. Rolf, M.D. 
VERTICAL SLOTS FOR 
PASSAGE OF NEEOLES 
UNOER MUSCLE RING 


LOWER OF IMPLANT NARROWED 
AND CURVED TO INCREASE 
MOTILITY 


Rolf Motility Implant is an enucleation implant development by D. E. 
Rolf, M.D., Cleveland, Ohio. This implant gives maximum motility to the 
prosthesis, improves the appearance of the patient, and practically elimi- 


nates the possibility of extrusion. 


A pamphlet describing the surgical technique will be sent upon request. 


THE ROLF MOTILITY IMPLANT with special operative plastic pin, 
post-operative conformer, five double armed 3.0 white silk sutures with No. 4 
Metro needles and one single armed 3.0 black silk suture with No. 3 Metro 


needle 


SERVING THE PROFESSION SINCE 1851 


CLEVELAND BOSTON 
KANSAS CITY BUFFALO 


MINNEAPOLIS i PHILADELPHIA 
NEW ORLEANS ; PITTSBURGH 
ST. LOUIS WASHINGTON 


30 NORTH MICHIGAN AVENUE - CHICAGO, ILLINOIS 


MAGER & GOUGELMAN, IVC. 
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ASTIGMATISM 


I, any lens, astigmatism is 


introduced to the image formed by oblique rays, 7 
‘ / 
unless the lens is specifically corrected to neu- / 
tralize and eliminate the astigmatic varia- P The Orthogon system of lens 
tion. In bifocals, use of the reading field / 

F ction is based on the pri: 
requires looking through the lens f correction 1s based on the prin- 
obliquely, and correction of mar- 

ciple th 7 
ginal astigmatism becomes a mat- ve that only through reduction of 
ter of prime consideration. vA astigmatic variation... to a level below 


the physiological limits of human percep- 
tion...can utmost clarity of vision be achieved. 
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BAUSCH & LOMB 


LENSES 


AVAILABLE IN THE WIDEST RANGE OF SINGLE- 
VISION, ABSORPTIVE AND BIFOCAL TYPES 
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NOW—A TRUE 6-0 CATGUT SUTURE 
By ETHICON for CORNEAL SURGERY 


RECENT ADVANCES in corneal surgery have resulted in the 
production of a new Ethicon Mild Chromic Catgut Suture with 
two % circle needles attached. Its outstanding advantages 
include: (1) fine closure of needle, (2) exact 6-0 diameter, (3) 
Tru-Chromicization with chrome evenly distributed throughout, 
and (4) dependable absorption. 


Developed with the aid of eminent eye surgeons, this suture 
has received wide acclaim 1 doz. tubes to box, $6.75 


STORZ INSTRUMENT COMPANY 
4570 AUDUBON AVE. ST. LOUIS, MISSOURI 


SAFE, SCIENTIFIC GLARE PROTECTION 


BAUSCH & LOMB 
f. 
SUN GLASSES 
In factory-assembled Plano Sun Glasses 


— also available for your patient's pre- 
scription in Single-Vision and Bifocals. 


RIGGS OPTICAL COMPANY 


DISTRIBUTORS OF BAUSCH & LOMB OPHTHALMIC PRODUCTS 
GENERAL OFFICES, CHICAGO BRANCHES IN PRINCIPAL MID-WESTERN CITIES 
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Washingto™ 
o slides 
$35.00 


NEW sets of TROPOSCOPE SLIDES 


A = “The Stark targets are fine—but we need more of them!” 
Hand colored on film for easy replacement of If we've heard it once we've listened to this plea dozens 


cover glass. With these targets complete of times. So, it was with real pleasure that we displayed 
clinical data of fusion anomalies and defi- at the Academy meeting three new sets of Troposcope tar- 
oan - be secured ond definite studies gets. Since then hundreds of these beautifully hand-colored 
a targets are in daily use {rom coast to coast. The wide 
B = variety is bringing results for Troposcope users beyond all 


expectations. Patients, young and old, have had their in- 


Every alternate pair of slides are pictures terest stimulated by the lively, versatile subjects of these 


only, illustrating the story so the pre-school 


child can enjoy them too. new targets. The work of the orthoptist and ophthalmolo- 
Printon the other targets ranges from 20/230 gist has been made easier. The variety of cases on which 
to 2/70. Very versatile for treatment of the new targets are used have been greatly widened. [f 


convergent squint; also for divergent coses, 
where control of acc is 


you have a Troposcope or other Major Amblyoscope, by 
all means don’t put off any longer obtaining these new tar- 
Bice gets—they’ll greatly enhance the value of your orthoptic 
work and the instrument you are using. Just fill in and 
use this page as your order blank. 


Prize winning slides, designed and used by 
orthoptic technicians in their work. Great 
variety of subjects interesting to grownups as 
well as children. ist, 2nd, and 3rd grade Have You Ordered Mary Everist 
fusion targets included. Kramer’s new book “Clinical Orthoptics”? 


(C Ship targets specified 


0 Descriptive data 
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ane 
ashingtom 
Diagnostic Series an ORT woPTIST’S 
designed bY the 
: Orthoptic Dept» Accommodative 
Geo Washingto® Convergent Squint 
Hospital Series P R AY ERS 
o 36 slides 
A Orthoptic 
Award Series of 
Prize Slides 
consisting of 
\st, ‘2nd and 3rd 
prize slides of 
1943 to 1948 ine 
15, 


PROTECTING VISION 


-. IN EVERY WAY 
EVERY DAY 


I-GARD safety lenses provide protection for all, 
all of the time; safeguarding children’s precious 
eyes, active sportsmen’s eyes, protecting eye- 
sight at home and on-the-job. 

Precision moulded on corrected curves to 
eliminate oblique astigmatism, |-GARD lenses are 
made under rigid laboratory controls ensuring 
clear vision right to the edge of the lens. Avail- 
able in a full foci range to provide complete 
prescription service. 

To assure complete eye protection prescribe 
I-GARD SAFETY LENSES. 


SHATTER-PROOF 
FEATHER-WEIGHT 


FOG-RESISTANT 


CLEARER VISION 


Write for literature describing the features and 
advantages of the new I-GARD safety lens. 


J-GARD 


CORPORATION of AMERICA 
146 EAST 35th STREET, NEW YORK 16 
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; BETTER VISION—THROUGH PLASTICS—WITH SAFETY 2@@ 


Lenses 


available through the following 
Independent Optical Supply and Rx Houses . . « 


BARNETT AND RAMEL OPTICAL CO., INC. o.com Kansas City, Missouri 
FRED J. BALESTER AND SONS 


Wilkes-Barre, Pennsylvania 
BECKER OPTICAL COMPANY Newark, New Jersey 
BELL OPTICAL LABORATORIES D. 
BOLL & LEWIS OPTICAL COMPANY 
N. P. BENSON OPTICAL COMPANY 
BRADLEY OPTICAL COMPANY 
CANNON OPTICAL COMPANY 
CENTRAL STATES OPTICAL COMPANY 
FOX OPTICAL COMPANY 
HILBERT OPTICAL COMPANY Balti 
HOUCHIN OPTICAL COMPANY 
McLEOD OPTICAL COMPANY 


, Colorado 


Chicago, Illinois 


Minneapolis, Minnesota 
los Angeles, California 
Philadelphia, Pennsylvania 
Chicago, Illinois 


Maryland 
Newark, New Jersey 


Providence, Rhode Island 


JOHN S. MILAM OPTICAL COMPANY Nashville, Tennessee 


Chicago, Illinois 


OPTICAL DEVELOPMENT CORPORATION 
OSTERTAG OPTICAL SERVICE 
PARAMOUNT OPTICAL LABORATORIES 
ROONEY OPTICAL COMPANY 
M. STERN & CO., INC. 
TRIANGLE OPTICAL COMPANY 
THE WALMAN OPTICAL COMPANY 


St. Louis, Missouri 
Portland, Oregon 

Cleveland, Ohio 
New York, New York 
Pittsburgh, Pennsylvania 
Minneapolis, Minnesota 


J-GARD CORPORATION OF AMERICA 


146 EAST 35th STREET, NEW YORK 


16, N. Y. 


BETTER VISION—THROUGH PLASTICS—WITH SAFETY 
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Keystone Ophthalmic Telebinocular 
and the Visual Skills Tests 


ee Ophthalmologists use the simply administered 
Keystone Visual Skills Tests to 


1. Measure acuity, far and near, of each eye 
while the other is seeing 

2. Detect the degree of suppression 

3. Measure vertical and lateral phorias far 
and near, by dissociation without the use of 
prisms 

4. Measure stereopsis 

5. Provide the refractionist with preliminary 
information on acuity, imbalances, sup- 
pressions and stereopsis 

6. Check post refractive findings as a part of 

_ the investigation to determine the need for 
orthoptic training 


For further information 
: or demonstration, Write to 


| KEYSTONE VIEW COMPANY, Meadville, Pa. 


‘THEODORE 
HAMBLIN 
OPTICIANS OINDONWL OPTICIANS 


BY APPOINTMENT By APPOINTMENT 
xine ceoncem- MIAKERS-OF SPECTACLES -TO any. 
SURGEONS: PRESCRIP TIONS-ONLY 


AND 
MANUFACTURERS OF 
ALL KINDS OF 


OPHTHALMIC INSTRUMENTS 
AND 
EQUIPMENT 


IS.WIGMORE STREET. LONDON ,W.1.ENGLAND. 
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FOR CONJUNCTIVAL DECONGESTION 


/ The mild but definite vasoconstriction provided by Neo-Synephrine 
/ hydrochloride Ophthalmic %% solution occurs without 
initial sting, since the efficient vasoconstriction 
/ is in a specially formulated vehicle that is isotonic with tears. 
Py One or two drops repeated three or four times a day usually 
/ suffice for the relief of congestive conjunctivitis due to physical 
MY and chemical irritants; itching and smarting associated with 
4 eyestrain, and excessive tearing resulting from allergic states. 
\ 


Neo-Synephrine hydrochloride Ophthalmic 
solution is available in 14.8 cc. (2 fl. oz.) bottles. 


OTHER OPHTHALMIC FORMS FOR OFFICE USE: 


\ Neo-Synephrine hydrochloride Emulsion 1% and 10% 
Neo-Synephrine hydrochloride Solution 1%, 2.5% and 10% 


NEO-SYNEPHRINE, trademark 
reg. U. S. & Canada, 
brand of phenylephrine 


: ISOTONIC WITH TEARS | 
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SURGICAL INSTRUMENTS CO., INC, 
520 FIFTH AVENUE, NEW YORK 18, N. Y. 
LONDON ESTABLISHED 1875 


SHIOTZ TONOMETER 


PARIS 


Now Available for Immediate Delivery 


This instrument has long been considered by many Ophthalmologists 
the most efficient means for determining ocular tension. 

As made in our own laboratories it now preserves all of its original 
effectiveness, with a new margin of accuracy, sturdiness, ease of handling 


and beauty of finish that is characteristic of instruments made by 
Meyrowitz. 


It has been found satisfactory by many Ophthalmologists and meets all 
the specifications of The Tonometry Committee of The American Academy 
of Ophthalmology and Otolaryngology. As tested by The Electrical 
Testing Laboratories, it leaves nothing to be desired from the stand- 
point of accuracy. 


In case, with certification, each $50.00 


Visit our booth D-26 at the A.M.A. Convention in Atlantic City, N. ]., June 6-10, 1949 
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THE Ao 2390A 
TRIAL FRAME 


No Need To Touch Patient's Face 
when placing frame in position. 


designed in co-operation 


with the Professions Extended Range of Bridge 


Adjustment assures proper 
| fitting for extreme features. 


American Optical Company engineering, guided by 
suggestions from professional users, brings you another 
outstanding AO ophthalmic instrument. AO is proud 
to announce the new 2390A Trial Frame—with new de- 
sign and comfort, new strength and light weight never 


before attained in an instrument of its kind. ‘ 
Finger Interference 
Eliminated by deft 
Check these features against your specifications location of adjust- 


ing knobs. 
for an outstanding Trial Frame 


% Adjusting knobs and set screws are positioned to eliminate finger interference 


% One stationary cell, three rotating cells, accurately spaced for additive effective 
lens power 


%* Rivets replace screws, wherever possible, for maximum strength 
% Simplified corneal aligning device assures correct positioning of lenses 


% Strong temple springs, plastic temple tips, give snug fit. Finger grips allow easy 
adjustment 


% Aluminum parts maintain light weight 
* Black anodized finish prevents corroding 


No other trial frame offers the professional man sO (Coj/ or write your AO Repre- 
many advantages in adaptability, accuracy, dependabili- sentative today and have him 
ty and convenience. Here's the trial frame the profes- show you this new trial frame. 
sions asked for. 


American Optical 


COMPANY 
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is the potential for trifocals ? 


CHECK THESE FACTS AND SEE! 


] It is a fact that patients whose reading addi- 
® tion has reached 1.75D receive no help in the 
arm’s length area from bifocals. These people 


1.50 1-7) 2.50 2.7 


In 1947, more than 50% of all Univis multi- 
need trifocals for the arm’s length seeing they focals prescribed were 1.75D or greater in the 
must do every day, regardless of their occupation. reading addition. 


Despite the fact that trifocal 
kf Yet, only 1.5% * use yore ate normal increase 
each year, nearly half of 1948’s 
bifocal wearers are potential 
trifocal patients of yours right 
now. That’s what we'd call a 


BIG potential. 


of these multifocals 
were trifocals. 


FH. EVE 0, of Univis Trifocals have been prescribed 


THE UNIVIS LENS COMPANY © DAYTON 1, OHIO 
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FURTHER GONIOSCOPIC STUDIES ON THE 
CANAL OF SCHLEMM 


PETER C. KRONFELD, M.D. 
CHICAGO 


T IS hoped that the work presented here will be found worthy of 
this occasion because of its relation to Dr. Mark J. Schoenberg’s 
studies in the field of artificial induction of ocular hypertension in man. 

For a number of years my associates ' and I have been engaged in 
in vivo studies of the canal of Schlemm in normal and in diseased human 
eyes. A preliminary report was presented before the Association for 
Research in Ophthalmology in 1942.2. The work has been continued 
and extended and has provided some functional correlates of the 
largely morphologic knowledge of the canal and its connections. The 
phenomenon which has been the starting point, as well as the nucleus, 
of this work is the appearance of blood in the canal of Schlemm in the 
normal human eye. It will be the plan of this presentation (1) to 
describe the principal phenomenon, (2) to describe the conditions 
under which it occurs and the methods by which it can be produced 
and (3) to correlate these gonioscopic observations with the existing 
biomicroscopic, anatomic and experimental data concerning the canal 
of Schlemm. 


THE PRINCIPAL PHENOMENON 


The principal phenomenon is visible on the anterior wall of the 
angle in the so-called trabecular zone, that is, the zone limited anteriorly 
by Schwalbe’s anterior border ring and posteriorly by the scleral spur. 
The appearance of this zone in a normal human eye depends on the type 
of illumination used and the magnification afforded by the respective 
gonioscopic device. On superficial inspection in diffuse light, it may 
appear as a white zone without details. Under conditions of good 
focal illumination and of a linear magnification of about 20 times, the 
trabecular zone is recognized as a translucent prism, with a sharp 
internal border against the anterior chamber and an almost equally 


From the Illinois Eye and Ear Infirmary, the University of Illinois College of 
Medicine. 
“Lecture in memory of Dr. Mark J. Schoenberg, delivered before the New 
York Society of Clinical Ophthalmology, Dec. 1, 1947. 
1. Dr. H. Isabelle McGarry, Dr. Homer E. Smith and Dr. Joseph S. Haas. 
2. Kronfeld, P. C.: McGarry, H. I., and Smith, H. E.: Gonioscopic Studies 
on the Canal of Schlemm, Am. J. Ophth. 25:1163, 1942. 
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sharp border against the underlying sclera, the scleral septum of Tron- 
coso. The apex of the prism lies just posterior to the border ring of 
Schwalbe and its base against the posterior slope of the internal scleral 
furrow. The translucency of the trabecular body is best seen in the 
indirect light of a focal light source. The only really opaque structure 
encountered within the prism is the so-called trabecular pigment ring, 
an accumulation of pigment particles that occupies the middle to the 
posterior third (in meridional direction) of the trabecular zone. This 
pigment can be seen to be well within the trabeculum, in contradis- 
tinction to the superficial pigment dots that are usually found at and 
near the line of Schwalbe or to the residues of embryonic tissue that 
are not uncommonly encountered on the anterior wall of the angle. 
From a certain age on, most normal human eyes show the trabecular 
pigment ring. Its intensity seems to depend on the person’s age and 
on the general pigment content of the eye. Very early in the gonio- 
scopic era, Troncoso® recognized that this pigment band marked the 
position of the canal of Schlemm. In other words, it is the portion of 
the trabeculum overlying the canal of Schlemm that shows the gonio- 
scopically visible pigment infiltration. The width of the pigment band 
| slightly exceeds the width of the canal. Under ordinary conditions of 
' examination, however, one is not able to compare the width of the two 
structures, since only the wide variations in the degree of trabecular 
pigmentation are visible. In the absence of pigment and under optimal 
optical conditions, the walls of the canal and its normal contents may 
be distinguishable from the trabeculum by a slight difference in trans- 
lucence and color. 

Under the abnormal conditions to be defined presently, there appears 
within this portion of the trabeculum the phenomenon of a visible blood 
content of the canal. When fully developed, the phenomenon consists 
of a salmon red or brick red band, which is continuous over the entire 
area in view at the time of the examination, usually with about the 
same degree of density. In a minority of cases, denser spots seem to 
be present within the continuous band. The width of the band has been 
measured through Allen’s gonioprism* (which causes no appreciable 
magnification), and found to vary from 0.2 to 0.3 mm. Sugar,® in slides 
from the collection of the Illinois Eye and Ear Infirmary, estimated 
the meridional extent of the canal to be, on the average, 0.282 mm. 
Thus, there is good agreement between the width of the gonioscopically 


3. Troncoso, M. U.: 
8:440, 1925. 


Gonioscopy and Its Clinical Applications, Am. J. Ophth 


4. Allen, L.: A New Contact Lens for Viewing the Angle of the Anterior 
Chamber of the Eye, Science 99:186 1944. 
5. Sugar, H. S.: Gonioscopy, in Berliner, M. L.: Biomicroscopy of the 


Eye, New York, Paul B. Hoeber, Inc., 1943, p. 617. 
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visible red band and the width of the canal in histologic sections. In 
the same eye, the width of the band has seemed to remain constant 
on repeated tests. The variations observed in different eyes are due 
partly to variations in the configuration of the angle, entailing a variable 
degree of foreshortening of the meridional expanse of the canal. There 
is no doubt in my mind that the red band seen gonioscopically is due 
to blood in the canal. To prove that it is actually blood and that it is 
within the canal would be difficult. As will be shown in this paper, 
the phenomenon appears and disappears as the result of slight changes 
in the pressure balance between the chamber and the vascular spaces 
of the eye. It is not easy to perform experiments on animals in which 
the pressure balance can be controlled to such an extent that only these 
slight changes occur. Besides, from the work of Troncoso and Castro- 
viejo,® it appears that only the higher primates possess a structure 
which is analogous and equivalent to the canal of Schlemm in man. 
The applicability to the human eye of Friedenwald and Scholz’s? 
histologic studies on rabbits, which, in principle, showed that after 
paracentesis blood enters the canal, whereas in the undisturbed eye 
the contents of the eyes are free of blood, is open to question because 
of the notable anatomic differences in the degree of development of 
the canal between rodents and man. One might succeed in introducing 
a glass capillary into the canal of Schlemm of monkeys or of con- 
demned human eyes without profoundly upsetting the prevailing pres- 
sure balance. To aspirate the uncontaminated contents of the canal * 
and to analyze them would prove extremely difficult, if not impossible. 
Aspiration of the minute amounts of blood that occasionally reach the 
anterior chamber either by way of the preformed canals described by 
Sondermann and Theobald or by way of forced passageways through 
the trabeculum, would also be difficult and would not yield unequivocal 
information, since the blood has come in contact with aqueous humor. 
For the time being, one must be satisfied with gonioscopic observations 
unverified by histologic observations. There is no urgent need of such 
verification, except that characterization of the contents of the canal 
as to their oxygen and carbon dioxide content would be helpful. 


6. Troncoso, M. U., and Castroviejo, R.: Comparative Anatomy of the 
Angle of the Anterior Chamber in Living and Sectioned Eyes of Mammalia, 
Am. J. Ophth. 19:371, 481 and 583, 1936. 

7. Friedenwald, J. S., and Scholz, R. O., in discussion on Kronfeld, McGarry 
and Smith,! Proc. A. Research Ophth. 13:64, 1942. 

8. The volume of the canal may be estimated as follows: Its cross section 
may be considered as being rectangular, 0.2 mm. long and 0.03 mm. high; multi- 
plying by the circumference of a circle of 6 mm. radius (127), one arrives at 
0.22 cu. mm. for the volume of the canal. By determining the weight and volume 
of several portions of Dr. Theobald’s model of the canal, I arrived at a volume 
of 0.17 cu. mm. 
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With some experience, one can learn to estimate and grade the 
degree of redness displayed by the contents of the canal. The quantita- 
tive substrates of the different shades of red are, of course, not known. 
The darkest shade does not necessarily mean that the canal contains 
undiluted blood, nor does invisibility of the canal mean complete absence 
of erythrocytes. Undoubtedly, the prevailing conditions, that is, the 
translucence of the trabeculum and the white background of the septum, 
are favorable to the recognition of blood in the canal. It is probable, 
therefore, that the absence of any red color in the canal under con- 
ditions of gonioscopy means actual absence of blood from the canal, 
except perhaps for occasional clumps of a few red blood cells here 
and there, such as are found not infrequently during routine histologic 
examination. 


In practically all cases the anterior border of the red band is dis- 
tinct and sharp. The posterior border is much less distinct; this lack 
of definition is the main reason for the inaccuracy of gonioscopic mea- 
surements of the width of the canal. With a good focal light and 
a linear magnification of 20 to 25 times, a definite smooth interface 
separating the translucent trabeculum from the opaque red contents 
of the canal can be seen. Passage of blood beyond this interface has 
been noted only in association with leakage of blood into the anterior 
chamber. This phenomenon has been described in detail in our first 
communication. It is characteristically associated with the darkest 
shade of red ever observed in the canal. It may, therefore, be con- 
sidered as the highest degree of filling of the canal with blood. The 
place of entry into the anterior chamber can usually be recognized 
as a so-called pore in the trabeculum. Connections between these 
pores and the “main body” of blood within the canal have been seen 
in a few cases. Diffuse infiltration of the trabeculum with blood does 
not occur under the condition to be described presently, but may occur 
after severe contusion of the eyeball (Allen and Allen *). 

The gonioscopic appearance of the canal agrees fairly well with the 
anatomic concepts concerning its shape and position. At first glance, 
a discrepancy seems to exist in that under gonioscopic conditions the 
canal appears as a single band, suggesting a single lumen. Troncoso '° 
reported the occurrence of two narrow red lines in Schlemm’s zone. 
In our experience, the only possible indication in the gonioscopic 
picture of several lumens has been the phenomenon of denser spots 
within the band, which may be due to partial superimposition of two 


9. Allen, J. H., and Allen, L.: Scientific Exhibit, American Medical Asso- 
ciation, Ninety-Sixth Annual Session, Atlantic City, N. J., 1947. 

10. Troncoso, M.: A Treatise on Gonioscopy, Philadelphia, F. A. Davis 
Company, 1947, p. 124. 
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blood-filled branches of the canal. This partial superimposition or 
overlapping in the meridional direction of most ramifications of the 
canal is the most probable reason for the gonioscopic appearance of 
one continuous band of even width (see discussion of the incomplete 
phenomenon below). 

There is no indication of the collector channels in the gonioscopic 
picture. The relation between the aforementioned pores and Sonder- 
mann’s *' canals is uncertain. On repeated tests, we have found these 
pores to retain their approximate position in the same eye. We have 
never seen more than four pores in any single eye. Sondermann 
estimated that there are about as many inner canals as there are col- 
lector channels, that is, from twenty to thirty per eye. We have no 
explanation for this discrepancy. 

Besides the fully developed, typical phenomenon, characterized by a 
red band of uniform width extending over two or more quadrants, 
there is an incomplete phenomenon, in which red segments alternate 
with colorless ones. In their widest portions the red segments attain the 
usual width of the red band. Their ends are pointed or rounded off. 
The difference between the complete and the incomplete phenomenon is 
probably only quantitative. 

After Ascher '* called our attention to stratification phenomena in 
the aqueous veins, we made a careful, but unsuccessful, search for pos- 
sible stratification phenomena in the canal of Schlemm. My associates 
and I have not seen any variation of the filling phenomenon that could 
be considered clearcut evidence of stratification. Our observations, 
however, by no means exclude the possibility of such stratification. It 
is hoped that further studies with different light sources and greater 
magnifications will provide more definite information on this point. 

The mode of entrance of blood into the canal deserves brief mention. 
With some of the methods to be described, the phenomenon can be 
followed from its inception to the very end. The typical mode of 
entrance is that of a reddish glow developing uniformly over the entire 
visible portion of Schlemm’s zone. Within a variable time this glow 
increases to the uniform red band that is characteristic of the fully 
developed phenomenon. In a minority of cases the blood appears as 
a solid, dark red column only in one portion of Schlemm’s zone and 
flows or spreads from there to other portions. On repetition of the 
test the same spot seems to serve again as the feeder. 

The mode of disappearance is almost always the same: The band 
turns lighter in spots, then breaks up into segments or islands and 


11. Sondermann, R.: Ueber Entstehung, Morphologie und Funktion des 
Schlemmschen Kanals, Acta ophth. 11:280, 1933. 

12. Ascher, K. W., in discussion on Kronfeld, McGarry and Smith,! Proc. A. 
Research Ophth. 13:65, 1942. 
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finally disappears altogether. During this phase of involution, again, 
I have not seen the phenomenon of two narrow lines separated by 
a white band. 

It should be remembered that the foregoing description applies 
only to the phenomenon as it is seen under the conditions to be described 
in the following section. 


OCCURRENCE OF THE 


PHENOMENON 


During routine gonioscopic examinations, that is, after the insertion 
of the contact lens, blood is seen in a fair percentage of apparently 
normal human eyes. Bangerter and Goldmann were cited by Ascher '* 
as having seen this in twenty of fifty gonioscopic examinations of non- 


: glaucomatous eyes. The phenomenon does not occur with the same fre- 
: quency in our clinic, but we have seen it often enough to consider its 
; occurrence a definite fact. In order to distinguish it from the phe- 


nomenon produced at will by certain unusual manipulations of the 
eye, we have designated the former as the spontaneous, and the latter 
as the induced, phenomenon. ‘The term “spontaneous” is not very 
accurate, since the procedure of gonioscopy, especially the insertion of 
the contact lens, entails certain manipulations which doubtlessly and 
admittedly produce the phenomenon. My associates and | believe that 
the spontaneous phenomenon usually occurs in patients who resist the 
insertion of the contact lens and intentionally or unintentionally squeeze 
and struggle. “Resistance phenomenon” may, therefore, be a more 
appropriate term than “spontaneous phenomenon.” A strong con- 
traction of the orbicularis muscle against the contact lens undoubtedly 
causes compression of the globe, with a resultant sharp rise in intra- 
ocular pressure. The struggling is more noticeable in some patients 
than in others. In some cases it occurs during the application of the 
anesthetic. As the spasm of the orbicularis and the resulting compres- 
sion of the globe subside, the intraocular pressure drops to a level below 
that prevailing before the insertion of the contact lens. During this 
phase of relative hypotony we believe the filling of the canal occurs, as 
the result of previous resistance on the part of the patient. The 
mechanism of the phenomenon becomes more readily understandable 
in the light of the grosser manipulations to be described presently. 
There does arise the question of the contents of the canal under 
strictly normal conditions. Fortunately, there are gonioscopic methods 
which do not entail the use of an anesthetic, a contact lens or an amount 
of light that is apt to bring about physical changes in the structures 


13. Ascher, K. W.: Backflow Phenomena in Aqueous Veins of Normal and 
Glaucomatous Eyes, Am. J. Ophth. 27:1082, 1944. 
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examined, Salzmann’s** ophthalmoscopy of the chamber angle and 
Mizuo’s '* gonioscopy “under water” are such methods. The latter 
is easily applicable to deep-set, deep-chambered eyes and is most con- 
veniently carried out with the help of one of the several speculums 
that lift the lids off the eyeball, and thereby create a space which can 
hold enough saline solution to cover most of the cornea of the eye if the 
latter is turned into a suitable position. With Salzmann’s or with 
Mizuo’s method, we have consistently found the contents of the canal in 
normal eyes to be colorless. We therefore believe that under the con- 
dition of normal life the canal contains a colorless fluid except during 
rare moments when there occur conditions similar to those created in 
the tests described here. Hard rubbing of one’s eye may create such 
a condition. 


The induced phenomenon has been produced by a number cf pro- 
cedures or methods which at this stage are best described as experi- 
mental, although they may eventually be accepted as diagnostic tests. 


Metuop 1—Puncture of the Anterior Chamber.—My associates and I were 
the first to report that after puncture of the anterior chamber in nonglau- 
comatous eyes the canal regularly fills with blood. Except for cases of 
badly impaired visibility of the angle because of excessive amounts of fibrin 
in the chamber or clouding of the cornea due to the anesthetic, the red band 
has been conspicuously present in every nonglaucomatous eye in which the 
angle was examined shortly after paracentesis of the anterior chamber. 

The filling is immediate, as can be shown by examination of the angle 
through Allen’s original gonioprism* during the aspiration of minute amounts 
(0.02 to 0.03 cc) of aqueous. The removal of such amounts of aqueous pro- 
duces a measurable drop in intraocular pressure. The red band persists for 
about ten minutes, at the end of which time the intraocular pressure is found 
to have returned to the original level. 

After complete aspiration of the aqueous, gonioscopy is not possible until 
a certain amount of aqueous (approximately 0.1 cc.) has been regenerated, a 
procedure which usually requires ten to fifteen minutes. If at this time the 
visibility of the angle is not too poor, the red band is striking and remains 
present until the intraocular pressure has risen to about 15 mm. (Schigtz). 
At this pressure level the phenomenon begins to fade. The fully developed 
phenomenon can be made to disappear within a few seconds by pressure on the 
eye or on the contact lens. Release of this pressure causes prompt reappear- 
ance of the phenomenon. 

The method of paracentesis reveals a definite dependence of the phenomenon on 
an acute lowering of the intraocular pressure. 

Meruop 2.—Lowering of the Intraocular Pressure by Dynamometry.—The 
principles of ophthalmodynamometry were presented before this society by 


14. Salzmann, M.: Die Ophthalmoskopie der Kammerbucht, Ztschr. f. Augenh. 
31:1, 1914. 

15. Mizuo: Ein Verfahren zur Besichtigung der Kammerbucht, Klin. Monatsbl. 
f. Augenh. 52:561, 1914. 
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Linksz !® in 1941. The method proved convenient for our purpose because ft 
is quick, causes no, or only slight, discomfort to the patient, lends itself to 
a fairly high degree of standardization and is, so far as we know after several 
years of experience, a harmless procedure. 


The principle of the method is exertion of pressure against a circumscribed 
portion of the eyeball by application of a suction cup (Kukan!*). The portion 
of the wall of the eyeball directly subjected to the suction is sucked into 
the cup, while the edge of the latter produces a furrow in the wall of the 
eyeball. The net result is a rise in intraocular pressure that is related to the 
amount of suction and to the dimensions of the cup. For a given cup, Linksz 
found a fairly linear relation between the amount of suction and the rise in 
pressure. In our tests, this relation was not so regular. In order to determine 
the actual magnitude of the stimulus, we preferred to measure the ocular tension 
during the application of the cup rather than rely entirely on the suction readings. 


After trying varying amounts of suction for varying periods, we adopted 
; as the standard procedure a pressure of 10 inches (250 mm.) of mercury less 
: than the atmospheric pressure, applied by means of a 11 mm. cup for a period 
' of two minutes. With just enough pressure to establish contact with the wall 
; of the eyeball, the cup is applied to the sclera 1 mm. from the limbus, temporally 


TasBLe 1.—Ocular Tensions in 100 Control Eyes During Application of 
Ophthalmodynamometer of Kukdn 


Ocular Tension, Mm. Hg (Schi¢tz) 


41-50 51-60 61-70 71-80 81-90 
cave 7 28 31 4 15 5 


or temporally and below. The increases in ocular tension produced in this 
manner are not so uniform as one would expect (table 1). The variations 
observed were to some extent due to variations in the preexisting ocular tension. 
In eyes with low ocular tension the standard procedure of compression caused 
a smaller increase in tension than in eyes with normal ocular tension. Another 
factor causing variations in the increase in tension during the compression 
is the varying extent to which soft extraocular tissues, chiefly muscle tissue, 
take part in the formation of an airtight seal at the edge of the cup. These 
soft tissues make airtight contact with the edge of the cup without the latter's 

i indenting the wall of the eyeball. Thus, the amount of furrowing produced 
by the edge of the cup varies from one eye to another, and also in the same eye. 
The latter variations can be reduced somewhat, though not eliminated altogether, 
by a special endeavor to apply the cup in the same position. 

Dubois and Fischer!’ interpreted the rise in ocular tension resultant from 
the application of the suction cup as an increase in ocular rigidity, and not 
in intraocular pressure. This view was based largely on the nonoccurrence 

in their experiments of corneal clouding or arterial pulsation in the retina. 


16. Linksz, A.: Improved Model of the Kukan Ophthalmodynamometer, Am. 
J. Ophth. 25:705, 1942. 

17. Kukan, F.: Ergebnisse der Blutdruckmessung mit einem neuen Ophthalmo- 
dynamometer, Ztschr. f. Augenh. 90:166, 1936. 

18. Dubois, H. F. W., and Fischer, F. P.: Action of Negative Pressure on 
the Eye, Ophthalmologica 102:164, 1941. 
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In our experience, however, the rise in ocular tension during the application 
of the suction cup has consistently been associated with diminution of corneal 
luster and with actual pulsation in the retina. Estimates of the ocular rigidity 
by Friedenwald’s1® method do not indicate any significant change during the 
compression of the globe. Thus, there seems to be good evidence in support 
of the view that compression of the globe by means of Kukan’s suction cup or 
any similar device causes a definite elevation of the intraocular pressure. 

During the release of the suction the ocular tension, after a slight lag, drops 
to the initial level and from there to a subinitial level. The accompanying 
chart shows the typical course of events. 

The degree of hypotony observed in 100 consecutive control (nonglau- 
comatous, free from active inflammation in the anterior segment) human eyes 
is shown in table 2. The hypotony is very transient and is followed by a phase 
of hypertension. The hypotony may be reduced, shortened or abolished alto- 


i 


30 30 30 Seconds time 30 30 seconds 30 30 30 


ese 


§ 


Diagram showing the effect of the application of suction by means of Kukan’s 
ophthalmodynamometer on the ocular tension. The ocular tension is indicated by 
the solid line; the suction applied to the sclera, by the line of heavy dots. 


Tasie 2.—Decreases in Ocular Tension Following Application of Ophthalmo- 
dynamometer of Kukdan in 100 Control Eyes 


Drops in Ocular Tension, Mm. Hg Schigtz 


12-14 
Number of eyes 46 44 2 


gether by resistance on the part of the patient to the insertion of the contact 
lens. Without such resistance the mere weight of the heavier contact lenses 
probably reduces the hypotony. 

The filling of the canal occurs during the phase of hypotony that follows 
the compression of the globe. It could be observed in 70 of 100 consecutive control 
eyes. No definite relation between the degree of hypotony as measured tonometri- 
cally and the occurrence of the phenomenon could be recognized. The phenomenon 
occurred with about the same frequency in slight hypotony (4 to 5 mm.) as 


19. Friedenwald, J. S.: Contribution to the Theory and Practice of Tonometry, 
Am. J. Ophth. 20:985, 1937. 
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in pronounced hypotony (10 to 12 mm.). In some of the instances of non- 
occurrence of the phenomenon a high degree of hypotony was produced by the 
compression of the globe, but the patient noticeably reduced it by resistance to 
the insertion of the contact lens. In some of the instances of apparent non- 
filling of the canal unusually heavy pigmentation of the trabeculum was present, 
which may have prevented recognition of faint filling. No cause of absence of 
filling could be found in 11 of the 100 consecutive eyes. Repeated tests on the 
same eye, several days to several weeks apart, yielded an average of 66 per cent 
(two out of three) positive results for each eye tested. Every control eye 
responded positively in at least one out of three tests. 

The same amount of compression exerted for thirty seconds produced only 
a lesser degree of hypotony and yielded a positive filling phenomenon in only 
38 per cent of instances. 

Compression of the globe thus proved a fairly reliable method of inducing the 
phenomenon. Again, there was dependence of the occurrence of the phenomenon 
on an experimentally produced state of hypotony. 

Metuop 3.—Raising of the Venous Pressure by Compression of the Neck.—The 
use of this method was suggested by the early anatomic observation of blood in 
the canal in the eyes of persons executed by hanging. Bangerter and Goldmann 2° 
succeeded in reeliciting the “spontaneous” filling phenomenon in a few cases (but 
not regularly) by compression of the blood vessels of the neck. 

Compression of the jugular veins by means of a sphygmomanometer cuff 
around the neck was the basis of a provocative test for glaucoma elaborated by 
the late Mark J. Schoenberg.*! In principle, his method consisted in determina- 
tions of the minimum pressure in the cuff that would produce a decrease in the 
tonometric reading of 1 to 2 units of the tonometric scale (using the 7.5 Gm. 
weight). In most normal eyes this decrease in tonometric reading, or increase in 
ocular tension, was produced by cuff pressures varying from 30 to 80 mm. of 
mercury. In certain glaucomatous eyes Schoenberg found greater increases in 
ocular tension than in normal eyes. 

The method of compression of the neck is convenient for the study of the filling 
phenomenon, since it permits the gonioscopic observation with the routine technic 
during the entire test. The patient’s other eye serves as a control for the effect 
of compression of the neck on the ocular tension. Only pressures of 40 mm. 
of mercury were used, and they were maintained for two minutes. The pres- 
sure was raised from zero to 40 mm. within about twenty seconds. The 
procedure caused minimal or no subjective discomfort. As had to be expected, 
the actual effect on the jugular veins and the resultant embarrassment of the 
ocular circulation varied depending on the prevailing anatomic conditions. In 
subjects with abundant fatty tissue a given amount of pressure on the neck was 
less effective as a neck-compressing or ocular tension-raising factor than in 
subjects with scrawny necks. In the majority of normal (control) eyes a slight, 
but measurable, increase in ocular tension occurred, lending further support to 
Schoenberg's view of the close dependence of the intraocular pressure on changes 
in the venous pressure. 


Filling of the canal occurred in 12 of 30 consecutive control eyes subjected 


to this test. As stated before, the entire course of the phenomenon could be 


20. Bangerter, A., and Goldmann, H.: Kammerwinkelstudien beim pri- 
maren Glaukom, Ophthalmologica 102:321, 1941. 

21. Schoenberg, M. J.: Remarks on the Artificial Induction of Ocular Hyper- 
tension by Compression of the Jugular Veins, Arch. Ophth. 1: 681 (June) 1929. 
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observed by inserting the contact lens before the application of the pressure to the 
neck. In the cases of positive response the phenomenon developed rapidly, that 
is, within two to three seconds, usually toward the end of the first minute. There 
appeared to be an antagonism between a rise in ocular tension and the occurrence 
of the phenomenon in that the latter was present in all the cases of no, or barely 
measureable, rise in tension and was absent in all the instances of pronounced 
rise in tension. Relief of the pressure on the neck made the filling phenomenon 
disappear completely within two to three seconds. The conclusion may be drawn 
that compression of the neck tends to bring on the phenomenon unless the resultant 
rise in venous pressure causes a considerable elevation of ‘intraocular pressure, 
which apparently militates against the occurrence of the phenomenon. 

MeErTHop 4.—Compression of the Globe Followed by Compression of the Neck.— 
Method 2 was combined with method 3 by adding the effect of slight compression 
of the neck (up to 30 mm. for thirty seconds) to the hypotony following com- 
pression of the globe. The procedure consisted of four steps: (1) The sphygmo- 
manometer cuff was placed arcund the patients neck; (2) the usual compression 
of the globe (10 inches [25 cm.] of vacuum for two minutes) was carried out; 
(3) the contact lens was inserted, and, if no filling of the canal occurred, (4) the 
pressure in the cuff was raised to 30 mm. of mercury. In 28 of 30 control eyes 
which were subjected to this procedure and showed no filling after step 3, the 
canal strikingly filled with blood during step 4. This occurred invariably during 
the first thirty seconds of compression of the neck. Release of the pressure on the 
neck made the blood disappear from the canal within two to three seconds. 


COMMENT 


The observations described in the preceding section may be epito- 
mized as follows: Under conditions of normal life the canal of Schlemm 
contains a colorless fluid. Various experimental procedures cause 
gonioscopically visible entrance of blood into the canal. Decreases in 
ocular tension and rises in venous pressure appear to be the outstanding 
factors that bring on the filling phenomenon. If it has been produced by 
induction of ocular hypotony, compression of the globe will cause the 
filling phenomenon to disappear promptly. If it has been produced by 
raising the venous pressure, release of the pressure will also cause it 
to disappear promptly. As stated in an earlier publication,’ local 
application of strong vasoconstrictors does not appreciably alter the 
development and course of the filling phenomenon. Inflammatory 
hyperemia of the anterior segment not associated with acute ocular 
hypotony does not, in our experience, lead to the filling phenomena. 


These gonioscopic observations are in agreement with the prevailing 
concepts based on anatomic studies, for which the reader is referred to 
Dvorak-Theobald’s ** recent paper on the anastomoses and anatomic 
relations of the canal of Schlemm. Specifically pertinent to our prob- 
lem is the section in her paper that deals with the contents of the canal 
in enucleated human eyes. 


22. Dvorak-Theobald, G.: Further Studies on the Canal of Schlemm: _ Its 
Anastomoses and Anatomic Relations, to be published. 
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In cadaver eyes Schlemm’s canal almost always appears to be empty, whereas 
in eyes enucleated from living subjects the canal contains more or less blood. 
The presence of blood in the canal of enucleated eyes may result from imbalance 
between the blood pressure of the vessels of the eye and the intraocular pressure, 
or it may be an inevitable effect of the operative traumatism. Since the full 
continuity between Schlemm’s canal and the vascular:plexus is established, it is 
not surprising that under such abnormal conditions some blood should pass from 
the veins into the canal. If blood circulated in Schlemm’s canal normally, the 
almost constant absence of blood in the eyes of cadavers could not be explained. 


Thus, Theobald has joined the large group of earlier investigators 
who, chiefly on the basis of anatomic studies, had arrived at the view 
that under normal in vivo conditions the contents of the canal are 
nonsanguineous. The advent of gonioscopy has corroborated this view. 
The presence of more than minute amounts of erythrocytes in the canal 
may now be considered an unusual and abnormal condition. 

With regard to the forces that under normal conditions keep blood 
out of the canal, Maggiore ** stated that in his opinion the anatomic 
evidence was sufficient to exclude the presence of true valves. He 
stated the belief, however, that a functional interruption between the 
canal and the vascular plexus may be created by anfractuosities in the 
course and at the ends of the collector channels. Troncoso apparently 
believes in a dual mechanism. He states: 


Schlemm’s canal is not in open connection with the deep scleral plexus. There 
are only twenty to thirty narrow collectors around the limbus, many of which 


{ have a retrograde course. . . . the pressure in Schlemm’s canal is probably 
: lower than the intraocular pressure by 1 or 2 mm. of mercury, but still higher 
: than it is in the intrascleral and episcleral veins. 


Our gonioscopic observations, in general, and the ease with whicii 
blood can be displaced in and out of the canal, in particular, would seem 
to speak for the existence of a pressure gradient between the canal and 
the vascular plexus, although they do not entirely exclude the possibility 
of a valvelike mechanism. 

Since the recent observations on the aqueous veins (Ascher,”* Gold- 
mann **) prove the existence of a continuous flow in direct episcleral 
outlets or extensions of the collector channels, we believe that Troncoso’s 
view of a pressure gradient keeping the blood out of the canal under 
normal conditions serves as the simplest and most logical interpretation 


23. Maggiore, L.: Struttura, comportamento e significato dil canale di Schlemm 
nell’occhio umano in condizione normali e pathologiche, Ann. di ottal. e clin. ocul. 
40:317, 1917. 

24. Troncoso, M. U.: A Treatise in Gonioscopy, Philadelphia, F. A. Davis 
Company, 1947, p. 59. 

25. Ascher, K. W.: Aqueous Veins, Proc. A. Research Ophth. 13:91, 1942. 

26. Goldmann, H.: Studien iiber den Abfluss-druck des Kammerwassers beim 
Menschen, Ophthalmologica 114:81, 1947. 
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of our gonioscopic observations. Thus, we believe to have contributed 
additional evidence for the existence of a pressure gradient between the 
canal and the anterior scleral veins. The existence of such a gradient, 
in turn, serves as additional evidence for a continuous flow from the 
canal to the anterior scleral veins. 

We have not been able to add any evidence pertaining to the ques- 
tion of afferent (arterial) vessels to the canal. Our observations can 
be explained adequately without assuming the existence of such vessels. 
Nor have we been able to add anything to the question of the existence 
of Sondermann’s canals. 

The work of Moreau** did not come to my attention until after 
this study was completed. 


SUMMARY 

Gonioscopic observations on normal human eyes indicate that blood 
enters the canal in gonioscopically perceptible amounts under conditions 
of sudden drops in the intraocular pressure or of sudden elevations of 
the venous pressure. These observations lend support to the concept 
that a pressure gradient and, consequently, a continuous flow exists 
between the canal and the anterior scleral veins. 

904 West Adams Street. 


27. Moreu, A.: Gonioscopy in Glaucoma, Arch. Soc. oftal. hispano.-am. 8:80, 
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VASCULARIZATION OF THE CORNEA 
Its Experimental Induction by Small Lesions and a New Theory of Its Pathogenesis 


DAVID G. COGAN, M.D. 
BOSTON 


HE STUDY of new blood vessel formation has attracted many 

investigators. In recent times the process has been studied at some 
length in cold-blooded animals (Krogh?) by observation through a 
transparent integument and in some warm-blooded animals by means 
of glass chambers inserted in the ears (Sandison,? Clark and Clark and 
associates *). The cornea has also served for the study of new vessel 
formation, both in human beings (Augstein,* Briickner,’ Koeppe,° 
Kreiker *) and in animals. Of the latter, the most noteworthy studies 
are those of Ehlers,* emphasizing the morphology of the vessels in the 


Submitted as a candidate’s thesis for membership in the American Ophthalmo- 
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2. Sandison, J. C.: The Transparent Chamber of the Rabbit’s Ear, Giving 
a Complete Description of Improved Technic of Construction and Introduction, 
and General Account of Growth and Behavior of Living Cells and Tissues as Seen 
with the Microscope, Am. J. Anat. 41:475, 1928. 
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5. Briickner, A.: Klinische Studien tiber Hornhaut-Gefasse, Arch. f. Augenh. 
62:17, 1909. 
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cornea, and of Julianelle and Lamb,’ Julianelle and Bishop’® and 
Swindle," emphasizing the sequence of events which take place during 
the formation of new vessels. 

The cornea has obvious advantages for the study of new vessel 
formation, since it is a relatively homogeneous tissue and is normally 
transparent. Furthermore, vascularization of it may be induced by a 
variety of agents without the formation of much granulation tissue. 

Pertinent events occurring during vascularization of the cornea have 
been described in the following animals and under the following 
conditions: in rabbits, in which the vascularization was induced by 
repeated instillation of alcohol (Ehlers*) or by intracorneal injection 
or instillation of antigen in sensitized animals (Julianelle and Lamb,’ 
Julianelle and Bishop ‘’); in monkeys after similar sensitization and 
injection (Julianelle, Morris and Harrison '*); in a variety of animals 
with vascularization incidental to corneal ulcers (Swindle '!), and in 
the Rocky Mountain bighorn sheep in which the vascularization occurred 
as part of the normal development of the cornea (Swindle*'). In all 
instances, the process was studied chiefly in mounts of the excised 
cornea, prepared by injection of dyes into the vessels and artificial clear- 
ing of the cornea. The use of excised and cleared material was necessary 
in most cases, since the means employed to induce the vascularization 
caused such diffuse opacification of the cornea and such profound 
changes in the vessels as to mask the finer details of the process during 
life. 


The study to be reported here differs from the foregoing methods 
in that small, discrete lesions were used to induce the vascularization 
and the cornea remained sufficiently clear throughout the whole sequence 
of events that the process could be followed in vivo. This method has 
the obvious advantage of permitting serial observations on the same 
specimen and does not necessitate reconstruction from various specimens 
prepared at different stages of the process. 


PROCEDURE 


In all experiments the animals used were adult albino rabbits. Topical 
anesthesia (tetracaine hydrochloride U. S. P. [pontocaine®]) was used before 


9. Julianelle, L. A., and Lamb, H. D.: Studies on Vascularization of the 
Cornea: V. Histologic Changes Accompanying Corneal Hypersensitiveness, Am. J. 
Ophth. 17:916, 1934. 

10. Julianelle, L. A., and Bishop, G. H.: The Formation and Development of 
Blood Vessels in the Sensitized Cornea, Am. J. Anat. 58:109, 1936. 

11. Swindle, P. F.: Events of Vascularization and Devascularization Seen in 
Corneas, Arch. Ophth. 20:974 (Dec.) 1938. 

12. Julianelle, L. A.; Morris, M. C., and Harrison, R. W.: An Experimental 
Study of Corneal Vascularization, Am. J. Ophth. 16:962, 1933. 
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making the lesion, and general anesthesia, induced with pentobarbital sodium, was 
used subsequently in the few instances in which prolonged observation was required. 

The lesions were produced by the local application of heat with the actual 
cautery or by the local injection into the cornea of small amounts of acid (hydro- 
chloric acid, 0.1 normal) or of alkali (sodium hydroxide, 0.1 normal). In all 
cases care was taken to limit the lesion to a discrete area some distance away 
from blood vessels so as not to cause any thrombosis or direct injury to the vessel 
wall. In most instances the eye was normal at the time the initial lesions were 
made, but when special preparations were desired eyes were selected with corneas 
that had previously been vascularized. For comparative purposes, similar lesions 
were also made on the nictitating membrane and on the conjunctiva. Finally, a 
few observations were also made on the vascular reaction following inoculation 
of the cornea with herpes simplex and following repeated injection of water into 
the cornea. In all, approximately 200 eyes were subjected to these experimental 
variations. 

Observations were generally made daily for the first four days and then at 
three day intervals until no further significant changes were taking place. 


DAY 3 OAYS 4 DAYS 7 DAYS 
3 DAYS 40aYS 7 Oays 10 DAYS 14 DAYS 


Composite drawing of changes in a venule (upper figures) and in a vascular 
loop (lower figures) occurring at various periods (days) after small experimental 
lesions were made in the cornea. The lesions, not shown in the diagram, were 
made in a position above the figures. 


Examinations were made with the slit lamp and biomicroscope (20 and 60 magnifi- 
cation), and drawings were made in selected cases. The figure is a composite of 
some of these drawings. 

Gross changes in permeability of the vessels were studied by means of dyes 
given intravenously. Fluorescein was found too diffusible, and congo red was 
insufficiently diffusible to be suitable. Brilliant benzo blue 6BA (Chicago blue) 13 
was satisfactory in concentrations of 100 mg. per kilogram of body weight. An 
abnormal increase of permeability was evidenced by diffusion of the blue dye out 
of the limbal blood vessels. 

In some instances histologic sections were prepared after injection of dilute 
solution of formaldehyde U. S. P. and india ink into the carotid artery under 
pressure; but, as nothing new was revealed, the results are not described. 


13. The dye was obtained from General Dyestuff Corporation, 255 Atlantic 
Avenue, Boston. 
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SEQUENCE OF EVENTS 


The phenomena occurring with vascularization of the cornea induced 
by discrete lesions followed a pattern with remarkable regularity. There 
was a latent period of approximately two days before any change could 
be observed in the vessels already present. The severer the burn and 
the nearer it was to these vessels, the shorter the latent period. The 
first change observable in the vessels was a local engorgement of the 
capillaries and venules. This increased until the lumens of the venules 
were three or four times their original size (figure). With this increase 
in size there were characteristic protuberances, or saccular aneurysms, of 
the walls of the venules and of the capillaries. These protuberances 
were developed most prominently, and at first exclusively, on the side of 
the vessel toward the lesion. There was also local engorgement of the 
arterioles ; but this was less than in the case of the venules and capilla- 
ries, and the protuberances were scarcely recognizable. The engorgement 
and protuberances of the venules and capillaries increased for approxi- 
mately two days, despite the fact that the lesion itself might be healing. 

On the fourth day, there was usually a dramatic change in events. 
The aneurysms burst and disappeared ; the adjacent corneal tissue then 
contained many tiny spicule-like masses of hemorrhage radiating out 
from the former sites of the aneurysms. Having had somewhat the 
appearance before the bursting of a distended balloon with localized 
bulges in weak spots of its walls, the venule was now deflated and 
contained not much more than its normal column of blood. Having 
examined many such crises shortly before and shortly after eruption, 
I had the good fortune to see one such event occur while I was observing 
the cornea with the biomicroscope. One of the larger aneurysms erupted, 
and small columns of blood moved into the adjacent portions of the 
stroma, losing all connection with the blood vessel. The formation of 
these small hemorrhagic extravasates, as they were seen to be on histo- 
logic examination, reminded one of groups of miniature freight cars 
being backed into a freight yard. The hemorrhages occurred at intervals 
of several minutes, and the aneurysm slowly disappeared. Within the 
subsequent hour, several other aneurysms erupted similarly and dis- 
appeared, leaving a venule much reduced in caliber and showing only 
a few small, unerupted aneurysms on the side of the venule away from 
the lesion. 

A similar sequence occurred when the eruption took place from the 
protuberances of capillary loops, rather than from aneurysms on the 
walls of the venules. In a cornea undergoing vascularization, the loops 
consisted characteristically of an afferent arteriole which dilated just 
before reaching the arch to join with a relatively fat, short capillary ; 
this, in turn, dilated further on the side of the arch to join with the 
efferent venule. This form found in the activated cornea, or cornea 
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undergoing vascularization, is clearly different from the stationary 
arrangement in unactivated corneas, in which one arteriole feeds into 
several long, thin capillaries, which, in turn, conjoin into relatively few 
veins. In the activated cornea the capillary loop becomes progressively 
dilated, often with protuberances on its wall, and bursts on or about the 
fourth day, with consequent spokelike hemorrhages in the adjacent 
stroma. The further march of events continued, as in the case of the 
venules, and, similarly, might be most striking at a time when the initial 
lesion was regressing. 

The hemorrhages in the corneal stroma consisted of spicule-like 
masses radiating from the point of eruption in the vessel. Since the 
sites of eruption were predominantly on the side of the vessel nearest 
the lesion, the hemorrhages appeared to be directed toward the lesion. 
A, noteworthy feature was the clear zone separating the spicules of 
blood from the vessel. This, together with the failure of the spicules 
to take up the color of a dye when it was given intravenously and 
the absence of any endothelial wall on histologic examination, showed 
them to be indeed hemorrhages, and not sprouts continuous with the 
vessels. The arrangement in the form of spicules was the result of 
the laminar structure of the corneal stroma, since a similar appearance 
was produced when whole blood, heparinized blood, dyes or india ink, 
as described by Ehlers,* was injected into the cornea. 

Approximately two days after the hemorrhages had appeared, that is, 
on the fifth to the seventh day after the burn, and when the burn itself 
often showed reepithelization and regression of its opacity, a maze of 
new capillaries was to be seen riddling the area of hemorrhages, and in 
many places replacing them. The present technic is not suitable for 
determining the origin of these capillaries, and nothing which I have 
observed adds materially to the controversy concerning the origin of the 
cells making up the walls of the new vessels. 

No order was apparent in this initially profligate formation of new 
capillaries. Within one or two days, however, a few channels were 
enlarged, while other capillaries regressed and disappeared. One of 
the most frequent patterns was that in which the new-formed capillaries 
in front of a loop came to form an extension of that loop. At first, these 
new-formed capillaries were not distinguishable from the rest of the 
maze of capillaries, and the impression was inescapable that their pres- 
ence in the favored position was entirely fortuitous. As a constriction 
formed at the arch of the preexisting loop, however, an increasing amount 
of blood was shunted through the new vessels, and a new, and somewhat 
more extended, loop was thereby formed. Repetition of this cycle 
characterized the progressive movement of vessels into the cornea. The 
vascularization was thus accomplished not by migration of a loop into the 
cornea, as has been suggested, but by the continual development of new 
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extensions of a preexisting loop. A similar sequence of events was 
found when the hemorrhages occurred from the wall of a venule. 

It is noteworthy that the capillaries which had disappeared might be 
reopened long afterward, when the efferent vein was obstructed. 

When the lesion had been mild, the new-formed loop became progres- 
sively smaller and might become bloodless. But with severe lesions, the 
hemorrhages occurred repeatedly in advance of the new vessels, and 
the vessels toward the limbus conjoined into venous and arterial trunks, 
The tortuous efferent vein, with the many tufts of venules and capil- 
laries at the advancing margin of the new vessels, came to have the con- 
figuration and mode of growth of an elm tree. The peripheral fringe of 
hemorrhages could be made to stand out strikingly as a red corona of the 
vascular tree when a blue dye was given intravenously. 

Of interest were the changes in permeability of the vessels as 
determined by diffusion of dyes out of the blood strearn. There was no 
apparent diffusion of brilliant benzo blue 6BA into the cornea until the 
second day after the burn, that is, until a time when morphologic 
changes were just beginning to be perceptible. Then there was distinct 
leakage of the dye from the vessels adjacemut to the burn (and in the 
subadjacent sectors of the iris), but no visible leakage, with the amounts 
of dye used, from the rest of the limbal plexus. The dye diffused out 
of the veins and the capillaries, especially those which had been newly 
formed, but not out of the arteries. 

The cause of the lesion was apparently less significant in determin- 
ing the type of the vascular response than was the extent of the lesion. 
The same pattern of neovasculogenesis occurred whether the lesions 
were produced by heat, acid, alkali or herpes inoculation. With 
extensive lesions the opacifications of the cornea obscured the details, 
but the maze of tiny hemorrhages and new capillaries was evidence that 
the process was the same as that occurring in the small lesions, but 
on a larger scale. 

One of the less conspicuous, but possibly more significant, events 
accompanying neovasculogenesis was swelling of the corneal stroma 
about the burned area. This swelling, which always preceded new ves- 
sel formation, was evident in a haziness of the cornea and an increase to 
twice or more the original thickness of the cornea. The possible role of 
this swelling in the mechanics of neovasculogenesis will subsequently 
be discussed. 

Interstitial vascularization of the cornea in human beings appears 
to develop in the same manner as that described for the rabbit and to be 
associated with a similar latent period, dilatation of the capillaries and 
venules, rupture of the vessels with hemorrhage into the stroma, pro- 
fuse formation of new capillaries, with selective development of some 
of the channels at the expense of others, and progression of capillary 
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loops by constriction of a preexisting arch and utilization of new- 
formed channels extending toward the lesion. It is interesting that the 
development of granulation tissue and new vessels beneath the epithe- 
lium, known as pannus formation, which is so common in human beings, 
has no counterpart in the rabbit. 


PATHOGENESIS 

The stimulus for neovasculogenesis in the cornea has been variously 
ascribed to asphyxia (Bessey and Wolbach **; Johnson and Eckardt **), 
“inflammation” (Julianelle and Lamb °), hydrogen ion concentration of 
the tissue (Swindle **) and toxins (Haessler’®). That the stimulus for 
the ingrowth of new vessels may be a simple mechanical factor has not 
heretofore been considered, although the ultimate disappearance of the 
vessels has been attributed to compression of the vessels and the exten- 
sion of blood vessels from one plane in the cornea to another plane has 
been attributed to softening of the lameller system (Duke-Elder 17). 

Since hemorrhages so constantly precede the new vessel formation, 
the possibility arises that blood itself may contain the neovasculogenic 
factor. No support for this possibility was found either in my experi- 
ments or in those of Haessler, in which whole blood was injected into the 
cornea. The blood fraction merely became green and was absorbed, 
without at any time inducing vascularization. 

That the cause of new vessel formation is simply diffusion of a toxin 
from the injured site seems unlikely, since neovasculogenesis occurred 
after removal of the endothelium or after simple injection of water into 
the cornea where no extraneous toxin had been introduced. Further- 
more, I have repeatedly observed with localized alkali burns near the 
limbus that when the swelling of the cornea was greater away from the 
lesion than at the site of the lesion, new vessel formation occurred earlier 
and more intensely at the site of greatest swelling than in the vicinity 
of the lesion, such as would be expected if the determining factor were 
simple diffusion of toxins. Search for a toxin in vascularizing corneas 
was undertaken, using a technic similar to that described by Rigdon ** 


14. Bessey, O. A., and Wolbach, S. B.: Vascularization of Cornea of Rat in 
Riboflavin Deficiency, with Note on Corneal Vascularization in Vitamin A 
Deficiency, J. Exper. Med. 69:1, 1939. 

15. Johnson, L. V., and Eckardt, R. E.: Rosacea Keratitis and Conditions with 
Vascularization of Cornea Treated with Riboflavin, Arch. Ophth. 23:899 (May) 
1940. 

16. Haessler, F. H.: A Function of Blood in Vascularization, Tr. Am. Ophth. 
Soc. 25:412, 1927. 

17. Duke-Elder, W. S.:  Text-Book of Ophthalmology, London, Henry 
Kimpton, 1932, vol. 1. 

18. Rigdon, R. H.: Demonstration of Capillary Permeability Factor in Tissue 
Extracts from Normal Rabbits, Arch. Surg. 41:96 (July) 1940; Capillary Per- 
meability in Areas of Inflammation Produced by Xylene, ibid. 41:101 (July) 1940. 
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for the detection of an abnormal “permeability factor” in skin tissue. It 
was assumed that an extract of an actively vascularizing cornea would 
induce, if a toxin were present, a greater fixation of a vital dye than 
would an extract of normal cornea. Accordingly, corneas which were 
undergoing vascularization were minced in an Elvehjem grinder with a 
small amount of isotonic solution of sodium chloride (about 7 cc. for each 
cornea), and samples of the fluid which could be withdrawn into 
a syringe through a 25 gage needle were injected intradermally into the 
shaved skin of a rabbit. Also injected as controls were extracts similarly 
prepared from normal corneas, alcohol in various concentrations and 
isotonic sodium chloride solution. Then trypan blue was given intra- 
venously (1.0 mg. per kilogram) and the sites of inoculation were 
observed over a two hour period for evidence of selective fixation of the 
dye. Extracts from vascularizing corneas resulted in the same amount of 
staining as did extracts from normal corneas. This was less than that 
induced by 1 per cent alcohol; isotonic sodium chloride solution induced 
no fixation of dye. These experiments thus failed to reveal any toxin of 
vascularizing corneas which had a “permeability factor” greater than 
that in normal corneas. 

The course of events in the early stages suggests, as previously 
noted, the distention of a balloon with bursting of its wall and sub- 
sequent deflation. This analogy is, however, specious, for the dis- 
tended vessel is not a closed system and the intravascular pressure 
would not be relieved by such bursting. The only reasonable explana- 
tion would appear to be that the distention and bursting are due to 
a decrease in the external pressure through lessened support on the 
wall of the blood vessel, rather than to an increase in the intravascular 
pressure. It is known that the normal cornea is maintained in an 
extraordinarily compact state by means of potent osmotic forces 
(Cogan and Kinsey '*) and that swelling of the cornea allows the tissue 
spaces to become loose; when the cornea is swollen, there is less sup- 
port for the blood vessel wall. The thesis is therefore offered that the 
events in new vessel formation in the cornea are initiated by reduc- 
tion in the tissue compactness of the surrounding stroma. 

Observations on neovasculogenesis in the rabbit ear (Clark and 
Clark,**) lend some support to this thesis. After new vessels had 
developed in a glass chamber and became stabilized, any increase in the 
volume of the chamber, comparable to decrease in tissue pressure, 
resulted in engorgement of vessels, numerous petechial hemorrhages 
and massive proliferation of capillaries. Here, there was no question 
of increased metabolic needs; the sole stimulus was decreased extra- 


19. Cogan, D. G., and Kinsey, V. F.: 


The Cornea: V. Physiologic Aspects, 
Arch. Ophth. 28:661 (Oct.) 1942. 
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vascular pressure, and the result was the same as that which occurs with 
decrease in corneal compactness. 

As might be expected, tissues which are less compact to begin with 
show the changes of neovasculogenesis much more promptly than 
in the case of the cornea. Thus, burns of the conjunctiva, of the 
nictitating membrane and of corneas that are already vascularized and 
scarred result in swelling of the tissue, engorgement of the vessels and 
diffuse hemorrhages within the first twenty-four hours. 

Direct demonstration of the relation between new vessel formation 
and reduction in tissue compactness has not been successful. To be 
sure, forcing of fluid into the cornea by means of a hypodermic needle 
and various hydrostatic pressures showed that less pressure was neces- 
sary to produce a movement of fluid into the swollen cornea than into 
the normal cornea, but the measurements varied widely. 

The thesis of a physical stimulus for neovasculogenesis derives 
support from a number of experimental and clinical observations show- 
ing that the amount of vascularization corresponds to the degree of 
swelling, provided the region swollen includes the preexisting vessels. 
Thus, swelling of the cornea is characteristic of syphilitic interstitial 
keratitis, and so is the vascularization. If, however, the swelling does 
not involve the area of the preformed vessels, that is, if it does not extend 
to the limbus, no formation of new vessels occurs. Thus, no neovascu- 
logenesis occurs with cornea guttata despite long-continued swelling of 
the central portions of the cornea; and, again, vascularization is char- 
acteristically absent with disciform keratitis involving the central portions 
of the cornea, whereas a similar swelling of the cornea adjacent to the 
limbus is followed by pronounced interstitial vascularization. The 
experimental counterpart of this clinical observation is seen with mild 
burns of the central portions of the cornea, where, unlike burns in the 
periphery, no neovasculogenesis occurred. 

One observation may be cited in detail as an example of the events 
which illustrate the relation between swelling of the cornea and the 
initial phenomena of neovasculogenesis. A discrete thermal burn was 
made in the cornea near, but separated from, a stationary venule. On 
the second day there was a corona of swollen cornea about the burn, 
but not yet extending to the venule. On the third day the swelling had 
just extended to the venule, which then showed gross engorgement and 
beginning protuberances of its wall. By the fourth day the swelling 
had engulfed the venule, which erupted into the swollen cornea on the 
side of the lesion. In this, as in many similar instances, there was a clear 
correlation of the corneal swelling and the early events that make up 
neovasculogenesis. 
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A further experiment, which perhaps comes nearest to being direct 
proof of the thesis, is the induction of neovasculogenesis simply by the 
injection of water into the cornea. A single injection does not usually 
suffice, since the normal deturgescing mechanism effectively reduces 
the swelling. But if daily injections are given for three days and if 
the resultant swelling involves the region of the preexisting blood ves- 
sels, vascularization occurs which in every way is identical with that 
occurring from thermal or chemical injuries of the cornea. This is 
interpreted not only as opposing the assumption that a toxic factor is 
necessary in neovasculogenesis but as adding substantial support to the 
thesis that swelling of the cornea alone is sufficient. 


COM MENT 


The foregoing thesis and some of the foregoing observations are, 
to the best of my knowledge, new. It has long been known that vascular 
processes utilize the striae of the intercellular cement substance as 
paths for their new-formed vessels (Arnold *°), but it does not appear 
that the degree of compactness of a tissue has heretofore been con- 
sidered the determining factor in initiating neovasculogenesis. Yet it 
is taken for granted that tissues such as finger nails and cartilage can- 
not be vascularized because they have no invadable intercellular sub- 
stance. According to the thesis here presented, the interstices of the 
normal cornea are similarly considered to be so compact as to be unsuit- 
able for the invasion of blood vessels under normal conditions. 

Cloudiness of the cornea has previously been recognized as pre- 
requisite to neovasculogenesis (Julianelle and Lamb*); but the 
etiologic factor was interpreted as proliferation of the corneal corpuscles, 
whereas in my experiments the new vessel formation was due largely 
to swelling of the cornea. The hypothesis that the swelling in the 
region of the invading vessels is “secondary” (Mann and Pullinger **) 
was not borne out in the foregoing experiments, inasmuch as the 
swelling preceded the changes in the vessels. 

The occurrence of hemorrhages prior to the appearance of new 
vessels has been noted previously in the cornea and in the rabbit ear, 
and a determinant role of the blood has been considered (for the 
cornea: Augstein,* Julianelle and Bishop *® and Haessler*®; for the 
rabbit’s ear, Sandison?). The hemorrhages were such a constant and 
striking feature in my experiments that it is difficult to understand 
why no mention was made of them in some otherwise detailed studies 


20. Arnold, J.: Experimentelle Untersuchungen iiber die Entwickelung der 
Blutcapillaren: II. Die Entwickelung der Capillaren bei der Keratitis vasculosa, 
Virchows Arch. f. path. Anat. 54:1, 1872. 

21. Mann, I., and Pullinger, B. D.: The Pathology of Cholesterin and Fat 
Deposition in Mustard Gas Injuries of the Cornea, Brit. J. Ophth. 26:503, 1942. 


| 

_ 

i 


416 ARCHIVES OF OPHTHALMOLOGY 


of neovasculogenesis (Swindle** Ehlers*). It is of interest that 
hemorrhages do not readily occur in the cornea unless it is swollen. 
I have repeatedly incised vessels in an inactively vascularized cornea, 
and never have I found leakage of blood into the stroma comparable 
to that in a vascularizing cornea unless the cornea was swollen to 
begin with. 

The mode of growth of vessels into the cornea has been described 
as free-ending capillaries sprouting from preformed vessels (Ehlers *; 
Julianelle and Bishop*®) or as the pushing forward of preformed 
loops (Briickner,® Koeppe,® Kreiker* and Swindle*). The present 
experiments do not lend themselves to a determination of the origin 
of the cells making up the new capillary walls, but it was obvious that 
in the rabbit cornea and in the interstitial vascularization of the human 
cornea extension of a loop occurred through the utilization of new 
capillaries at the apex of a preexisting loop. 


SUMMARY AND CONCLUSIONS 


Aiter the production of small experimental lesions in the rabbit 
cornea, a sequence of events leading to new blood vessel formation 
occurred with remarkable regularity. These events were initiated after 
a latent period by engorgement of the proximal vessels, chiefly the 
venules and capillaries, and the formation of saccular aneurysms on 


their walls. These aneurysms burst, causing hemorrhage into the 
corneal stroma and prompt deflation of the vessel. The hemorrhagic 
area then became riddled with new capillaries, most of which receded 
in the course of a few days, leaving a few loops directed toward the 
lesion. 

That the hemorrhagic extravasates played a determinant role in this 
neovasculogenesis was disproved by the absence of similar phenomena 
occurring when blood was injected into the cornea. That toxins 
played a significant part seemed unlikely, since no abnormal “perme- 
ability factor’ could be demonstrated in extracts from corneas that were 
undergoing vascularization. The one event which appeared to be cor- 
related with, or to precede, the vascular changes was swelling of the 
corneal stroma. The thesis is therefore presented that the engorgement 
of the vessels, the formation and ultimate bursting of the saccular 
aneurysyms and other events leading to interstitial vascularization of 
the cornea are due to reduction in the tissue compactness of the cornea 
in the region of preexisting vessels. 


243 Charles Street (14). 
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DIATHERMY CAUTERIZATION OF THE CILIARY BODY 
FOR GLAUCOMA 


SAMUEL J. MEYER, M.D. 
CHICAGO 


N 1936 Vogt first reported his experiences with cyclodiathermy 

puncture in the treatment of severe and intractable glaucoma. Later 
he further elaborated on three and a half years’ experience with this 
operation, in which time the complications mentioned in his first com- 
munication were reduced to a minimum. During the past seven years, 
my associates and I havé had opportunity to try out the method, and 
we believe it has a definite place in the surgical treatment of the 
disease, especially in cases of severe glaucoma, complicated by a very 
shallow anterior chamber, in which a previous operation has been 
done. 

Unfortunately, in our early cases the procedure was attempted 
with diathermy needles which were too thick and too long. The result 
was some rather severe complications, such as changes in the lens 
and corneal ulceration. At present, however, with the use of sufficiently 
small diathermy needles, complications previously encountered have 
been reduced to a minimum. 


GENERAL CONSIDERATIONS 

Indications and Contraindications for Cycloediathermy Puncture.— 
The classic Graefe iridectomy is the operation of choice in cases of 
acute primary inflammatory glaucoma. In eyes with a very shallow 
anterior chamber, “iridectomia tangentialis” (Salzmann, Vogt) or “iri- 
dectomia ab externa” (Elschnig) is indicated. Cyclodiathermy punc- 
ture should not be attempted in such cases. However, in cases of 
chronic primary glaucoma, the situation is different. In such cases, 
cyclodiathermy puncture may be included with such fistulizing opera- 
tions as Elliot’s trephination, Lagrange’s sclerectomy or Holth’s iri- 
dencleisis. There is no danger of late infection or sympathetic 
ophthalmia in cyclodiathermy puncture, such as is always present in 
trephination or iridencleisis. In this feature it is similar to cautery 
of the eyeball for retinal detachment, from which, in spite of the 
large number of cases involved, sympathetic ophthalmia has never 
resulted. The needle puncture results in a solid scleral cicatrix, with 
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no opportunity for secondary infection to occur. This new operation 
has been used only in cases of severe glaucoma, in which iridectomy 
and the fistulizing methods have failed. These are the so-called malig- 
nant forms of glaucoma, which are frequently encountered. 

Cyclodiathermy puncture is best indicated in cases of high tension 
accompanied with a completely empty anterior chamber. The lens 
and iris remain pressed against the cornea. Frequently, in such cases, 
the surgeon has to stand by helpless while the condition progresses 
to blindness. None of the operations, from iridectomy to cyclodialysis 
and sclerectomy, can be attempted, as they all require the presence 
of an anterior chamber. In such cases, cyclodiathermy puncture is 
simple to perform and usually results in fairly rapid formation of an 
anterior chamber, except when the condition is of too long duration. 
Further intraocular surgical measures, such as iridectomy or extrac- 
tion of the lens, can then be carried out. * 

When is the operation indicated for secondary glaucoma? Always, 
in cases in which a simple iridectomy has not been successful. There 
are cases of malignant acute secondary glaucoma with iridocyclitis 
in which an iridectomy results in hemorrhage. In cases in which the 
anterior chamber is shallow no decrease in tension results. The eye 
remains hard and the anterior chamber shallow. The operation may 
also be indicated in cases of iridocyclitis. 

In cases of glaucoma hemorrhagicum (i. e., thrombosis of the 
central vein) this operative procedure may be attempted without dan- 
ger. The operation may have to be repeated once or twice, and occa- 
sionally a hemorrhage into the vitreous may occur. 

Considerable literature has accumulated since the operation was 
first advocated by Vogt. Wagner' published a statistical study based 
on 200 cases of diathermization of the ciliary body observed at the 
eye clinic of the University of Zurich. Franceschetti,? Streiff,’ and 
Gasteiger * reported on the same subject. 


1. Wagner, H.: Zyclodiathermiestichelung bei einigen besonderen Fallen von 
Glaukom, Klin. Monatsbl. f. Augenh. 106: 231-232, 1941; Uebersicht der disherigen 
Operationsergebnisse der samtlichen (iiber 200) Falle von Zyklodiathermiestichelung 
der Universtats Augenklinik Zirich gegen das chronische Glaukom, ibid. 107: 
457, 1941. 

2. Franceschetti, A.: Diathermo-coagulations de Vogt pour glaucome absolute, 
abstracted Arch. d’opht. 1:857, 1937. 

3. Streiff, E. B., in discussion on Wagner, H.: Bisherige Erfahrungen mit der 
Diathermiestichelung des Corpus ciliare bei Glaukom, Klin. Monatsbl. f. Augenh. 
101:909, 1938. 

4. Gasteiger, H.: Ueber die Zyklodiathermiepunctur yon Vogt, Klin. Monatsbl. 
f. Augenh. 107:52-59, 1941. 
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Previous Operative Methods.—One asks what is the essential fac- 
tor in the production of ocular hypotony in Vogt’s operation. Can 
the decreased tension be attributed to the scleral microperforations 
or to the diathermy current? These two factors cannot be dissociated, 
since the needle is attached to the electrode and the passing of the 
diathermy current contributes to the perforation. The question is 
controversial. The operations performed by Weve® in 1933 are par- 
ticularly interesting from this standpoint. Weve succeeded, in cases 
of infantile glaucoma, in lowering the ocular tension by application 
of surface diathermy without perforating the sclera. Amsler and 
Rumpf® obtained a similar result. Wagner,’ in attempting to solve 
the problem experimentally, failed to lower the ocular tension of 
rabbit eyes by surface application of diathermy current. On the other 
hand, Weekers and Weekers‘* and Albaugh and Dunphy ® were suc- 
cessful in securing a definite lowering of the ocular tension by the 
use of diathermy current without scleral perforation. Albaugh and 
Dunphy advocated the use of flat surface diathermy over the bare 
sclera overlying the ciliary body and 4 mm. distant from the limbus. 
Weekers and Weekers use an electrode 0.75 mm. wide and 1 mm. 
long placed vertically on the conjunctiva and sclera, 7 mm. distant 
from the limbus; they make eight applications in all, two between 


the insertions of each pair of rectus muscles. This procedure is usu- 
ally preceded by a retrobulbar injection of 1 cc. of 2 per cent procaine 
hydrochloride, followed by 1 cc. of 60 per cent alcohol. The conjunctiva 
is not dissected free from the sclera. The diathermy current is applied 
for fifteen seconds on each application. On removal of the electrode, 


5. Weve, H. J. M.: Therapeutische Mitteilungen, abstracted, Zentralbl. f. d. 
ges. Ophth. 29:562, 1933. 

6. Amsler, M., and Rumpf, J.: Excavation glaucomateuse variable, abstracted, 
Arch. d’opht. 1:854, 1937. 

7. Weekers, L., and Weekers, R.: Les effets hypotenseuse de la diathermie du 
corps ciliare sans perforation sclérale (cyclodiathermie non-perforante), Ophthal- 
mologica 109:212-226, 1945; Mode d'action des opérations antiglaucomateuses, 
spécialement dé la diathermisation du corps ciliare, ibid. 104:1-14, 1942. Weekers, 
L., and Hubin, R.: Résultats obtenus par l’enclavement de I’iris, dans le glaucome, 
Arch. d’opht. 48:186-196, 1931; Traitement de l’hypertension oculaire compliquant 
les iridocylites, ibid. 53: 166-196, 1936. Weekers, L., and Fanchamps, J.: Résultats 
tensionnels éloignés obtenus par l’enclavement de I’iris dans les diverses formes du 
glaucome, ibid. 1:585, 1937. Weekers, L.: Décollement rétinien expérimental, 
Bull. Acad. roy. méd. de Belgique 5:115-157, 1925. 

8. Albaugh, C. H., and Dunphy, E. B.: Cyclodiathermy: An Operation for 
the Treatment of Glaucoma, Arch. Ophth. 27:543-558 (March) 1942. 
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there results a cuplike depression at the place of application. The 
bulbar conjunctiva, destroyed by the current, has a perforation, the 
dimensions of which slightly surpass those of the electrode. A white 
halo, due to coagulation and the ischemia of the neighboring con- 
junctiva, surrounds the orifice. At the bottom of the cup the sclera 
is apparent, without any lesion. 


Operative Results——The early attempts with this operation were 
made on eyes with absolute glaucoma. The majority of our observa- 
tions concern cases of advanced glaucoma, in which often previous 
treatment by various operative methods had been carried out, with 
unfavorable results. This factor should be taken into consideration 
in the evaluation of these results. 


Summary of Results of Cyclodiathermy Puncture in 
Cases of Glaucoma 


Type of Glaucoma Success Failure Total 
30 4 34 
30 6 36 
100 26 126 
Tension Reduced 
Under 35 mm. Hg Under 30 mm. Hg 
6 (5%) 36 (28%) 
Pain Relieved 
94 (74%) 


Effects on Intraocular Tension: Previous experiments on animals 
have shown that cyclodiathermy provokes an initial rise in ocular 
tension immediately after the operation. This is probably due to 2 
contraction of the scleral envelope which follows the application of 
diathermy current. This phase is of short duration (twenty-four to 
forty-eight hours) and is then followed by lowering of tension. The 
short initial rise in tension probably has no deleterious effects. Occa- 
sionally, after the partial penetration with .the original Vogt needles 
of 0.5 mm. length, there may be slight oozing and loss of small 
amounts of vitreous. In such cases there would, of course, be an 
initial decrease in ocular tension. However, the short length of the 
needle usually precludes complete scleral perforation and resultant 
oozing of vitreous. 


Our results are summarized in the accompanying table. Opera- 
tion was carried out in a total of 142 cases, but the histories of only 
126 could be obtained for study. A result was considered successful 
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if the patient was comfortable and was relieved of pain, even thougi 
the tension was reduced below 35 mm. of mercury in only 33 per cent 
and below 30 mm. in only 28 per cent. Up to the present time, 
enucleations have been necessary in 7 of all the eyes operated on, but 
it is quite possible that more enucleations may become necessary in 
the future. 

There was complete relief from pain in 94 cases, or 74 per cent, 
a satisfactory result, considering that most of these eyes had been 
operated on previously, some several times, without success. One 
should also note the high percentage of cases in which there was relief 
from the pain of hemorrhagic glaucoma, a type which is not usually 
amenable to any form of surgical intervention because of the newly 
formed blood vessels in the iris. Any surgical procedure on the iris 
in such cases usually results in massive hemorrhage. 

The results of cyclodiathermy, when there is a question of com- 
plicated or secondary glaucoma, are inconstant. The following even- 
tualities must be considered: 1. The postoperative hypotension is oniy 
transitory. After several days, weeks or months, the intraocular ten- 
sion increases and again surmounts the upper physiologic limit. The 
benefit of the intervention is of short duration. 2. Postoperative hypo- 
tension, on the contrary, progresses and finally brings on excessive 
softening and atrophy of the eyeball. This may follow too enthusiastic 
or too extensive application of the electrode. 3. In certain cases, the 
terminal intraocular pressure reaches a normal level and remains 
there. Such a favorable outcome is usually observed when the hyper- 
tension which was remedied resulted from an ocular disorder that 
was just evolving and was itself susceptible to amelioration by general 
or medical treatment, e. g., uveitis and certain traumas. 

Effects on Visual Function: The eyes on which we performed 
cyclodiathermy showed, for the most part, profound alterations in 
the visual function following advanced glaucoma, grave inflammatory 
lesions of the uvea or, what is even more important, pronounced 
vascular disorders of the retina. We have, therefore, confined our obser- 
vations to a simple recording of visual acuity before and after opera- 
tion. Comparison of these observations shows that the vasomotor 
changes resulting from the diathermy current do not influence the 
functions of the retinal macula. After the acute reactional symptoms 
characterizing the first few postoperative days have subsided, the 
visual acuity returns to its previous state. Visual improvement is 
often noted when the corneal edema subsides after a postoperative 
decrease in the tension. In milder cases in which preoperative and 
postoperative examinations of the visual field were possible, no decrease 
in the retinal function was noted. 
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Postoperative Complications: The dangers and complications 
involved in this operation concern mostly the cornea and lens, owing 
to the proximity of these structures to the operative field. One must 
also consider the iris, vitreous and retina. 

With Weekers’ technic, conjunctival necrosis produced in the 
course of nonperforating cyclodiathermy is so minimal that it can 
hardly be considered a complication. It constantly occurs at the level 
of the points of application of the electrode. It is not serious and 
invariably heals within a few days. It is never complicated by infec- 
tion. Often the marks of the electrode on the globe become slightly 
blue, owing to a certain degree of cicatricial thinning of the sclera, 
and persist as circular spots. With Vogt’s partial penetrating technic, 
the sclera lying under the conjunctiva appears speckled with black 
dots. 

If the operative field is too near the limbus, keratitis, necrosis and 
opacification of the cornea may occur. The diathermy needle must 
never be placed closer than 2.5 mm. from the limbus. The resulting 
corneal opacities may become vascularized, and eventually ulceration 
and necrosis may result. Conjunctival flaps heal poorly here. 

Corneal opacities may result from use of Vogt’s technic if the 
diathermy needle is too long or too thick. The needle must never 
be longer than 0.5 mm., except in cases of aphakia or in cases in 
which an opaque lens is already present, when the needle may be 
1 mm. long. Needles which are too thick may cause hemorrhage. 
The needle must have a diameter of 0.15 to 0.18 mm. and should 
have a shoulder or stop to prevent too deep penetration. With Weekers’ 
technic, the needle must be no more than 0.75 mm. wide and 1 mm. long. 

When retrobulbar injection of alcohol is used before operation, 
paralysis of the external rectus muscle occurs occasionally. This com- 
plication occurs rarely and is not serious; it recedes completely in 
several days or weeks. Retrobulbar injection of alcohol results in a 
more complete anesthesia, so that one might almost make the treat- 
ment ambulatory. Hemorrhage may occur from the iris, even eight 
to fourteen days after operation, or exudative iritis may result. Such 
a complication is rare when the proper distance from the limbus is 
respected. Occurrence of hyperemia of the iris and a slight opacifica- 
tion of the aqueous one to two days aiter operation are the rule. 
Occasionally a pupillary exudate may form. 

All the operations which are efficacious in treatment of chronic glau- 
coma consist in a trauma which produces persistent uveal vasodilatation 
and increase in the resorption of the ocular liquid. In addition, there 
are often a certain degree of atrophy of the ciliary body and decrease in 
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the production of aqueous humor. This atrophy establishes itself over 
a long period and interferes only slowly with the formation and resorp- 
tion of aqueous. 

Diathermy is an excellent means of producing, in a measured way, 
a dilatation of the uveal vessels which, when it is held within certain 
limits, becomes useful in treatment of glaucoma. The effects of dia- 
thermy range from minimum to excessive, with all the intermediate 
stages, which may be expressed as pigmentary deposits and their migra- 
tion; discrete posterior synechias; disturbance of the aqueous humor ; 
iritis; hyphemia; persistent neovascularization and discoloration of the 
iris, and partial, or even complete, atrophy of this tissue. 

With the technic to be described later and a current of not more 
than 45 milliamperes, supplied with the Walker machine, which is 
prescribed, one can state only that diathermy is followed by a moderate 
congestion of the iris. The instillation of atropine after the operation 
prevents the formation of synechias. The uveal vasodilatation is espe- 
cially useful when it involves the ciliary body, important seat of the 
production and the resorption of ocular fluid. 

After cyclodiathermy, in favorable circumstances, when it is possible 
to secure a good pupillary dilatation, one may be able to observe the 
resultant lesions with the ophthalmoscope. The lesion resembles cho- 
roiditis and leaves scars slightly more accentuated than those resulting 
from treatment of retinal detachment with the diathermy current. The 
decrease in the visual fields which results from this procedure is 
insignificant. 

A minimal loss of vitreous usually results, especially if the puncture 
openings are not too closely spaced. Such a loss may be desirable. 
The further the site of operation is from the limbus, the greater the 
oozing of the vitreous. 

In the course of convalescence, ophthalmoscopic examination often 
reveals discrete peripheral hemorrhagic lesions of the retina. They 
recede spontaneously, but they indicate, nevertheless, that it would be 
dangerous to exceed the intensity of the current advocated previously. 
Detachment of the retina does not occur after this operation; yet we 
attempt to lose as little vitreous as possible. 

If the operative field begins 2.5 mm. from the limbus and extends 
4 to 5 mm. dorsally, the ciliary body will not be affected, as the punc- 
tures will lie over the orbicularis ciliaris and up to the ora serrata. 
Anatomic measurements in an emmetropic eye reveal the ora serrata to 
be 5 to 7 mm. temporally, above and below. These distances are 
slightly greater in myopic eyes. The operative zone is, therefore, limited 


to the pars plana corporis ciliaris and extends dorsally to the boundary 
of the retina. 
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The retina should not be injured by this procedure, although cho- 
roidal hemorrhages may occur, as in operations for retinal detachment. 
The use of fine needles, as advocated in Vogt’s technic, should obviate 
these complications. 

Antiglaucomatous operations are often done on aged subjects, in 
whom there often exists the beginning of senile cataract. After the 
operation, one occasionally notes a rapider progression of the opacifica- 
tion of the lens, as though the intervention had hastened the evolution 
of the cataract. It is evident that such a complication can be avoided 
by keeping the needle punctures at least 2 to 3 mm. from the limbus. 

Atrophy of the eyeball rarely occurs but may follow too enthusiastic 

; and profuse application of the diathermy current. We have never 
observed necrosis of the sclera. This can usually be prevented by spac- 
ing the punctures at regular intervals. Infection of the eyeball, with 
the necessity of a subsequent evisceration, occurred in a case of severe 
diabetes with bilateral hemorrhagic glaucoma. 1 have never observed 
a case of sympathetic ophthalmia, but this complication has been 
reported in the literature.® 

To summarize, the indications for cyclodiathermy puncture as a 
primary operation are (a) hemorrhagic glaucoma; (>) the glaucomas 
due to aphakia and hernias of the vitreous after contusion, in which the 
angle of the chamber is obstructed, and (c) glaucoma following sub- 
luxation of the lens, either of spontaneous or of traumatic origin. As 
' a secondary operation, cyclodiathermy puncture is indicated in cases in 
which iridectomy, trephination or other fistulizing operations, scler- 
ectomy or cyclodialysis has not resulted in any improvement. 


OPERATIVE PROCEDURE 


NEW 


Technic —Cyclodiathermy puncture is usually performed inferiorly (fig. 1). 
: Procaine hydrochloride, 2 per cent, is injected retrobulbarly and subconjunctivally 
: in the lower half of the bulbar conjunctiva. The lids are retracted with single 
: or double squint hooks. The conjunctiva in the region of the insertion of the inferior 
' rectus is incised, and the incision is carried in an arc, medially and temporally, to 
the insertions of the medial and lateral rectus muscles. The inferior rectus 
muscle is well anesthetized with 1 cc. procaine hydrochloride. The sclera and 
the insertion of the inferior rectus muscle are dissected free. The conjunctiva 
at the limbus is left attached for a distance of 1 to 2 mm. The inferior rectus 


9. Streiff.2 Vogt, A.: Essai d’abaissement da la tension intra-oculaire par 
cauterisation diathermique du corps ciliare (cyclodiathermoponctions), abstracted, 
Arch. d’opht. 1:856, 1937; Ergebnisse der Diathermiestichelung des Corpus 
ciliare (zyklodiathermiestichelung) gegen Glaukom, Klin. Monatsbl. f. Augenh. 
99:9-15, 1937; Die Zyklodiathermiepuncktur (Z. D. P.) gegen Glaukom, ibid. 
102:591-599, 1939; Zyklodiathermiestichelung als Ultima Ratio, ibid. 106: 
232-233, 1941. 
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muscle is elevated slightly with a small muscle hook, and two lateral incisions 
are made at the insertion to decrease its width; the tendon is freed from the 
underlying tissue but not cut through. Diathermy needle punctures are then 
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Fig. 1—Diagram showing zone of operation (stippled area) of cyclodiathermy 
puncture as performed in the regior of insertion of the inferior rectus muscle. 
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DISTANCE FROM LIMBUS 6°75 timsus 6.5nn. 


Fig. 2.—Structural relations of punctures made at level of insertion of the 
inferior rectus muscle. 


made in a zone 2.5 mm. wide just above and approximating the insertion of the 
inferior rectus muscle, and extending to within 2 mm. of the insertions of the 
medial and lateral rectus muscles. Zones B and C are then completed. The 
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needle is 0.5 mm. in length and 0.15 to 0.18 mm. in width (fig. 3). The strength 
of current is 45 milliamperes; the space between the punctures is approximately 
0.5 mm., and the current is applied for one half to one second for each application. 
The punctures should not be made nearer than 2.5 mm. from the limbus. 

The sclera must be kept absolutely dry between punctures in order to allow for 
greater efficiency of action of the diathermy current. One hundred or more 
punctures may be made. The conjunctiva is then closed with either a surgical 
gut or a black silk running suture, which is left untied to facilitate easy removal 
five to six days later. Penicillin ointment, 1 drop of atropine and a dressing 
are applied. 

The eyeball is usually moderately hypotonic after the operation. If the tension 
on the second day is not very low, pilocarpine is instilled. Often, the lowering 
of the tension is delayed several days. 

Operative intervention in the superior, medial and lateral quadrants is per- 
formed in a similar manner. 

To acquaint oneself more thoroughly with the topography involved in this 
procedure, it is essential to know that the rectus muscles insert into the sclera 
at the following distances from the limbus: medial rectus, 5.5 mm.; lateral 
rectus, 6.9 mm.; superior rectus, 7.7 mm., and inferior rectus, 6.5 mm. Individual 
variations, of course, will be encountered. 

In the emmetropic eye, the ora serrata lies 5 to 7 mm. from the limbus. The 
medial rectus muscle lies 5.5 mm. distant. Therefore, nasally, the ora serrata and 


Fig. 3.—Needle used in cyclodiathermy puncture, 0.5 mm. long and 0.15 to 
0.18 mm. in width. The shoulder is insulated with rubber or porcelain. 


the insertion of the medial rectus muscle coincide. Temporarily, above and 
below, the distance from the limbus to the ora serrata is 6.0 to 7.5 mm., so that 
here the insertions of the rectus muscles correspond to within 1 to 1.5 mm of the 
anterior boundary of the retina. Therefore, punctures made at the level of the 
insertion of the rectus muscles will overlie the anterior border of the retina, 
while those made 2 to 4 mm. anterior to the insertion of the muscle will overlie the 
region of the pars plana corporis ciliaris (fig. 2), or just posterior to the corona 
ciliaris. 

Mechanism of Action of Cyclodiathermy Puncture —Theoretically, 
it is difficult to explain the mechanical process involved in cyclodia- 
thermy puncture. Possibly, degeneration of the epithelium of the 
ciliary body and the pars plana occurs, resulting in decreased production 
of aqueous. A decrease in the secretion of aqueous due to injury of 
the ciliary body will result in lowering of tension in glaucoma. It is 
recognized that disease of the ciliary body may lead to hypotony, and 
some ophthalmologists believe that the tension-lowering effects of 
Heine’s cyclodialysis may be due to damage to the ciliary body. Further 
clinical and pathologic investigation on this subject is necessary. How- 
ever, cyclodiathermy puncture is of aid in treatment of malignant 
glaucoma. 


A 
| 
q 
J 
i 4 
: 
Ad 
i 


MEYER—GLAUCOMA 427 


The operation is essentially new; it is as different from Weve’s 
surface coagulation for hydrophthalmos as it is from Lindner’s vitreous 
fistula. In treatment of hydrophthalmos, Weve coagulated a portion 
of the ciliary region with the ball surface electrode; this was nonperfo- 
rating, and the tension was not even momentarily decreased. Lindner 
trephined halfway through the sclera 10 mm. from the limbus with a 
2 mm. trephine, then coagulated the region of the trephined defect. 
The trephine opening was then completed with a 1.5 mm. trephine, and 
the exposed choroid was perforated with a discission needle. This 
operation is performed in cases of high tension and « very shallow 
anterior chamber. It results in a deepened anterior chamber, as does 
Vogt’s procedure. It is carried out usually as an auxiliary operation. 
Fantl reported permanent improvement in 11 per cent of cases, tempo- 
rary improvement in 21 per cent and temporary decrease in tension, 
accompanied with deepening of the anterior chamber, in 68 per cent. 

The diathermy puncture of the ciliary body as advocated by Vogt 
is an entirely different procedure. His operative technic results in the 
occasional loss of threadlike or fluid particles of vitrevi.s. A momentary 
decrease in tension occurs, followed usually by an increase in the 
turbidity of the anterior chamber, with simultaneous deepening. The 
decrease in tension, which is usually temporary, is occasionally perma- 
nent; in other cases the tension rises, and the procedure may have to 
be repeated a second, or even a third, time. The operation may be 
repeated several times without injuring the eyeball. Complications are 
easily avoided by not operating too near the limbus and by not using 
too strong a current. 
SUMMARY 

One may state that cyclodiathermy puncture is indicated in cases 
in which other surgical methods have failed or in which other surgical 
methods cannot be attempted. As a substitute operation, properly per- 
formed, it is of definite value. 

The procedure is indicated in cases of (1) flat anterior chamber, 
especially after trephination or iridectomy; (2) aphakia, with secondary 
glaucoma; (3) secondary glaucoma due to prolapse of the iris; (4) pri- 
mary glaucoma in which the chamber angle is obliterated and other 
operations are of questionable merit, and (5) hemorrhagic glaucoma. 

The operative field is securely closed with a silk suture through the 
incised conjunctiva to prevent any secondary infection. There is 
practically no danger of sympathetic infection. Since 1881 (de Wecker), 
especially since 1925, many choroidal cauterizations have been done and 
no sympathetic ophthalmia has resulted. There is more risk of this 
complication’s following trephination. 
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For the practical ophthalmologist, the following facts are of impor- 
tance: 1. Simplicity and safety are features of this new method, and 
the operation can be repeated several times in cases of malignant 
glaucoma. 2. It is the only workable procedure in cases of a very 
shallow anterior chamber. 3. One need not fear cataract extraction in 
cases complicated by glaucoma. 4. It is a conservative procedure in 
cases of hemorrhagic glaucoma, especially after occlusion of the central 
vein. The operation may be repeated several times, and enucleation 
may be prevented. 5. One need not fear secondary glaucoma, as a 
result of discission, hernia of the vitreous or coutusion of the eyeball. 
6. Our results show that pain was relieved in 74 per cent and tension 
reduced below 35 mm. of mercury in 33 per cent of cases. 
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CLINICAL EXPERIMENTS WITH NEW WAYS OF 
INFLUENCING THE INTRAOCULAR TENSION 


Il. Use of Rutin to Enhance the Tension-Reducing Effect of Miotics by Reducing 
the Permeability of the Blood-Aqueous Barrier * 


FREDERICK W. STOCKER, M.D. 
DURHAM, 


HE CURRENT explanation of the reduction of intraocular tension 
by miotics in general may be summarized as follows: 

1. Contraction of the pupil and the ciliary muscle, pulling on the 
scleral spur, widens the chamber angle and facilitates the escape of fluid 
into Schlemm’s canal. 

2. Dilatation of the smaller blood vessels to a various degree promotes 
absorption of fluid through the choroidal venous plexus, while the 
arterial supply of the ciliary body is thought to be reduced by com- 
pression of the smaller arteries in that area, due to the contraction of the 
ciliary muscle. 


There seems to be little doubt as to the first point. The second part 
of the explanation is still hypothetic. The existence of this combined 
mechanism of compressing the arteries and dilating the veins has, to my 
knowledge, never been proved. The idea was advanced mainly to 
explain the reduction of intraocular tension by miotics, even if, for one 
reason or another, a contraction of the pupil is not possible. 


Besides these two main effects of miotics, an important side effect, 
the increase in permeability of the blood-aqueous barrier, has been 
demonstrated by various observers. I could confirm these observations 
using the electrophotofluorometric method.*? It has been stated by Seidel * 
that there mav be changes in the permeability of the capillary walls 
regardless of the state of dilatation of the larger vessels, although the 


From the Division of Ophthalmology of Duke University School of Medicine 
and McPherson Hospital. 

1. Part I of this study, entitled “Influence of Rice Diet on the Intraocular 
Tension,” was published in the July 1948 issue of the ArcHives, page 46. 

2. Stocker, F. W.: Experimental Studies on the Blood-Aqueous Barrier: 
II, Arch. Ophth. 37:583 (May) 1947. 

3. Seidel, E.: Ueber den Vorgang der physiologischen Kammerwasserab- 


sonderung und seine pharmakologische Beeinflussung, Arch. f. ophth. 102:366, 
1920. 
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permeability is usually increased with a generalized dilatation of the 
blood vessels. It seems permissible, therefore, to consider capillary 
permeability as a separate factor. The influence of this side effect of the 
miotics, the increase in permeability of the blood-aqueous barrier, on the 
intraocular tension has not yet been clearly established. To cite two 
contradictory opinions, Kinsey and Grant‘ stated that an increase in 
permeability will always lead to a reduction in the intraocular tension. 
Von Sallmann and Dillon,® on the contrary, explaining the increase in 
tension following the administration of di-isopropyl fluorophosphate in 
some of their experimental animals, attributed this rise to the increased 
permeability of the blood-aqueous barrier. As previously expressed,? 
from clinical experience, I am inclined to believe that increased per- 
meability may be followed by either a decrease or an increase in the 
intraocular pressure. It is not quite clear, however, why in some cases 
the one occurs and in some the other. It seems that the occasional rise 
of tension observed clinically after the administration of a miotic could 
be explained on this basis. There is evidence that water can be forced 
through the blood-aqueous barrier and that this may lead to an increased 
intraocular tension if the regulating mechanism is at fault. This obser- 
vation is the basis of the well known provocative test used in cases of low 
grade glaucoma, in which a large quantity of water is ingested in a short 
time. Probably the most widely accepted explanation of this phenome- 
non is that by dilution of the blood serum the equilibrium of osmotic 
pressure on either side of the blood-aqueous barrier is disturbed. The 
aqueous having acquired a relatively higher osmotic pressure, water 
travels through the semipermeable membrane into the eye. However, it 
has been demonstrated by Tikhomiroy® that after such ingestion of 
water the blindspot is found to be enlarged. This points to the presence 
of edema around the optic disk. Such edema would not be expected after 
a mere reestablishment of the osmotic equilibrium. It must be assumed 
that water may be forced through the blood-aqueous barrier by other 
means than the exchange following the laws of osmosis, that is, by 
simple hydrostatic pressure. Correspondingly, by an increase in 
the permeability of the membrane, water and other constituents of the 
serum may be forced through into the eye. In the case of the miotics, the 
tension-reducing component of contracting the pupil and the ciliary muscle 
may become partly or totally offset by the side effect of increasing the 


4. Kinsey, V. E., and Grant, W. M.: The Secretion-Diffusion Theory of 
Intra-Ocular Fluid Dynamics, Brit. J. Ophth. 28:351, 1944. 

5. Sallmann, L. von, and Dillon, B.: The Effect of Di-Isopropyl Fluoro- 
phosphate on the Capillaries of the Anterior Segment of the Eye in Rabbits, 
Am. J. Ophth. 30:1244, 1947. 


6. Tikhomirov, P. E.: Effect of Ingestion of Water on Size of Blindspot 
in Glaucomatous and Normal Eyes, Vestnik oftal. 18:57, 1941. 
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permeability of the blood-aqueous barrier. In cases in which the outflow 
of fluid is still fairly well maintained, the tension will still be reduced 
by the miotic. In some cases in which the outflow is very much reduced, 
the increase in permeability of the blood-aqueous barrier might lead 
even to a rise of intraocular tension. On the other hand, if the increase 
in permeability could be prevented or reduced, the tension-reducing 
action of the miotic might be enhanced. 


This reasoning was the basis of animal experiments reported pre- 
viously * and of the clinical studies referred to in this paper. It is now 
well known that certain glucosides belonging to the flavonol group have 
a definite influence on the permeability and the fragility of the capillaries. 
The first substance of this kind was discovered by Szent-Gy6rgi and his 
co-workers.” It was extracted from lemon and was called citrin, or 
vitamin P (P stands for permeability). In the present study, rutin 
(C,,H,,0,..3H,O) was used. This substance was isolated first from 
cured tobacco by the Eastern Regional Research Laboratory, United 
States Department of Agriculture, and later from buckwheat.* 


The experiments with rabbits had shown that no influence on the 
permeability of the blood-aqueous barrier could be observed after the 
animals had been fed 20 mg. of rutin per day for three weeks. If an 
animal prepared in this way received 1 drop of 0.5 per cent physostigmine 
salicylate U.S.P. three times a day for two days, the permeability of the 
blood-aqueous barrier to fluorescein was somewhat increased. In a con- 
trol animal, however, which had not received rutin, the same treatment 
with physostigmine was followed by a much more pronounced increase 
in permeability.* 

CLINICAL STUDY 


The clinical experiments were arranged as follows: No patients were treated 
with rutin alone. In the first place, unless an increased permeability were already 
present, no result could be expected, as rutin has little, if any, effect on normal 
capillaries. Moreover, it did not appear permissible to leave patients suffering 
from glaucoma without miotics for weeks in order to try out the effect of rutin 
alone. From a larger group of patients with various types of primary and secondary 
glaucoma who had received rutin, a series of 26 eyes in 15 patients was selected 
for final consideration. In order to be qualified, the patients had to have chronic 
simple glaucoma; they must not have had previous operation, and they must 
have been followed regularly for a sufficient length of time and must have 
used the same kind of miotic during the period of observation. A number of 
patients had to be excluded because the follow-up observation was not satisfac- 
tory, various miotics had been used or the period of observation had not been 
sufficient. Otherwise, the patients were unselected. The tension was taken 
regularly for a variable period, and as much as possible at the same time of the 


7. Armentano, L.; Bensath, A.; Beres, T.; Rusznyak, S., and Szent-Gyérgi, 
A.: Ueber den Einfluss von Substanzen der Flavongruppe auf die Permeabilitat 
der Kapillaren: Vitarnin P, Deutsche med. Wehnschr. 62:1325, 1936. 

8. For reference, see footnote 2. 
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day. Then rutin, 20 mg. three times a day, was given by mouth while the same 
type of miotic was used. The tension continued to be recorded in the same way 
at regular intervals. The average length of observation after the institution of 
the rutin treatment was seven to eight months, the shortest being three months 
and the longest twenty-eight months, except in 1 case, in which the glaucoma 
did not respond and operation was performed after one and a half months. In 
order to get information on how the rutin treatment might have influenced the 
tension-reducing action of the miotic, the lowest and the highest reading during 
the period before and after the administration of rutin was recorded (table). 


Base-Peak Tensions of 26 Eyes with Glaucoma Simplex Under Treatment 
with Miotics Before and After 20 Mg. of Rutin had Been Given 
Three Times a Day for Four Weeks * 


Tension,in Mm. ‘Tension, in Mm. 
of Mercury Period 
(Schigtz), of 
Betore Rutin After Rutin Observa- 
Low High Low High Months Comment 


29 6 No improvement 
45 17 Improvement 
3 1% No improvement 
(surgical interven- 
tion) 
Improvement 
Improvement 
No improvement 
Tension controlled 
before and after 
rutin 
Questionable result 
Improvement 
Improvement 
No improvement 
Improvement 
Improvement 
Improvement 
Improvement 
Questionable result 
No improvement 
Improvement 
Improvement 
Improvement 
Improvement 
Improvement 
Improvement 
Improvement 
Questionable result 
Improvement 


BESS 
Seas 
es Race 
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on 
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* Seventeen eyes showed improvement; 4, questionable improvement, and 5, no improvement. 


The principle of base and peak tensions adopted for these recordings proved to 
be illustrative and was in line with the ideas expressed by Reese.? 


As rutin has a vitamin, rather than a pharmacologic, effect, a period of 
treatment of three to four weeks will be necessary before one may expect any 
influence on the condition of the capillary walls.8 Therefore, only recordings 
obtained four weeks after the treatment with rutin had been instituted were 
considered for the establishment of the base-peak range to be recorded for rutin 
therapy. For the benefit of possible subsequent investigators, I would emphasize 
this requirement, as the base-peak figures would otherwise not be conclusive. 


9. Reese, A. B.: The Significance of the Base Pressure in Primary Glaucoma, 
Am. J. Ophth. 31:25, 1948. 
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The eyes were then classified on the basis of improvement, question- 
able results and no improvement. In order that the eyes be recorded as 
improved, a reduction in the peak pressure of about 15 per cent was 
considered significant enough. Smaller reductions were classified as 
questionable ; no, or insignificant, reduction was recorded as no improve- 
ment. The results were as follows: 


Improvement 
Questionable results 
No improvement 


10-25-45 


Pilocarpi 
+ Rutin 


3 
2 
a 
= 
3 
= 
a2 
= 

= 


Curve in a case of chronic simple glaucoma in which previous treatment had 
not been given. After 2 per cent pilocarpine nitrate was administered three 
times a day, the tension rose slightly. After administration of rutin, 20 mg. 
three times a day, with continuation of pilocarpine, a dramatic and prolonged 
reduction in tension occurred. 


Values for the right eye are shown by the solid line; those for the left eye, 
by the broken line. 


The peak pressure was chosen for this classification because the 
base pressure was already within normal limits, or even rather low in 
a number of eyes. One could hardly expect much change in those figures. 
Of the 8 eyes in which the base pressure before rutin treatment was over 
25 mg. of mercury (Schigtz), 4 showed improvement ; 1, a questionable 
result, and 3, no improvement. 
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The behavior in individual eyes deserves special attention. In eye 15 
occurred the most spectacular reduction in pressure after rutin therapy 
was instituted. (The tension curve of this eye is shown in the chart.) The 
fact that in this eye the tension rose after pilocarpine was used tends to 
support the theory previously advanced in this paper. First, the 
permeability of the blood-aqueous barrier was increased by the pilocar- 
pine, nullifying the beneficial effect of miosis. After the blood-aqueous 
barrier was tightened by rutin, the miotic could display its full tension- 
reducing action. From eyes 2 and 3 and 11 and 12 it can be seen that 
the two eyes of the same person may react differently. In eye 7, in 
which both base and peak pressure were already weil controlled by the 
miotic before the institution of rutin treatment, the latter had no effect. 


CONCLUSIONS 


The number of cases reported is not very large, certainly not large 
enough that percentages with statistical value could be obtained from 
the response of the eyes to the combined treatment with miotics and 
rutin. Nevertheless, it is impressive that of 26 eyes 17 should respond 
considerably better to miotics after the patients had been given 60 mg. 
of rutin orally per day for four weeks. The period of observation after 
the rutin treatment was instituted appears to be long enough to exclude 
largely the factor of coincidence. Numerous reports in the literature 
of the last twenty vears indicate that in many cases of glaucoma an 
increased permeability of the capillary wall is present. It is most 
probable that rutin is able to reduce this permeability and thus enhance 
the tension-reducing effect of miotics. The fact that in some cases the 
tension responds favorably to rutin and not in others suggests the follow- 
ing explanation: The action on the blood-aqueous barrier evidently is 
of only limited effect and is not able to reduce the tension if far advanced 
blocking of the chamber angle is present. The results of gonioscopic 
examinations seem to point in that direction. In such cases surgical 
treatment will usually be needed sooner or later. Rutin is to be regarded 
as a valuable adjuvant to the treatment with miotics and will make it 
possible to control the tension in a number of cases in which it would 
not be controlled by miotics alone, and by that means avert or delay 
surgical intervention. 

SUMMARY 


Of 26 eyes with chronic simple glaucoma, 17 were notably better 
controlled by miotics after 20 mg. of rutin had been given the patient 
three times a day for four weeks. In 4 eyes the result was questionable ; 
in 5 the condition did not improve. 


It is thought that rutin reduces the side effect of the miotics, the 


increase in permeability of the blood-aqueous barrier, and thus enhances 
their efficiency. 
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Rutin is a valuable adjuvant to the treatment of chronic simple 
glaucoma with miotics. 


Nore.—Recently, 50 mg. of rutin was used three times a day. It 
was also found that other vitamin P-like substances, such as hesperidin 
methylchaicone, may have a similar effect. Details will be reported 
later. 


Mr. T. F. Couch, Eastern Regional Research Laboratory, United States 
Department of Agriculture, made the complimentary release of the necessary 
amount of rutin until it was commercially obtainable for the patients. 
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ALLERGIC OCULAR REACTION TO THE TUBERCULIN TEST 


Bilateral Cyclitis and Neuroretinitis 


S. WEIZENBLATT, M.D. 
ASHEVILLE, N. C. 


HE CHANGED reactivity of the tuberculous body toward rein- 

fection has been known since Koch’s fundamental experiment. A 
few weeks after the tuberculous infection, allergy, or the hypersensitive 
state, develops, and the reaction to the tuberculin test becomes positive. 
Until Rich’s * investigations, allergy and:immunity in tuberculosis were 
thought to have an obligate relation; his studies showed that allergy 
and immunity could be separated, and allergy abolished and immunity 
retained (at least under experimental conditions). The degree of the 
reaction to tuberculin is not, therefore, a measure of the immunity pres- 
ent. Little doubt exists as to the specificity of the tuberculin reaction. 
Although its action is not clearly understood, the assumption that it is 
an antigen-antibody reaction is supported by the fact that tuberculous 
foci and sites of former tuberculin reactions flare up after reinjection 
of tuberculin. The hypersensitivity of the tuberculous body is not 
uniformly distributed through all the tissues. At the site of the tubercu- 
lous focus the allergy is highest. This hypersensitivity is a characteristic 
of all cells of the tuberculous body. Long? injected tuberculin into 
the undiseased testes of tuberculous guinea pigs, and atrophy of the 
glands resulted. Similar injections into the testes of normal animals 
had no serious effect on the glands. That this hypersensitivity of the 
cells is independent of circulatory or nervous influences is evident from 
the tissue culture investigations of Rich and Lewis, Moen and Swift * 
and Aronson.® Cells in explant originating from a tuberculous body 
were sensitive and damaged by the addition of tuberculin; similar 


1. Rich, A. R.: Observation on Allergy to Immunity, Bull. Johns Hopkins 
Hosp. 47:189 (Oct.) 1930. 

2. Long, E. R.: Tuberculous Reinfection and Tuberculous Reaction in the 
Testicle of the Tuberculous Guinea Pig, Am. Rev. Tuberc. 9:215, 1924. 

3. Rich, A. R., and Lewis, M. R.: Nature of Allergy in Tuberculosis as 
Revealed by Tissue Culture Studies, Bull. Johns Hopkins Hosp. 50:115 (Feb.) 
1932. 

4. Moen, J. K., and Swift, H. F.: Tissue Culture Studies on Bacterial Hyper- 
sensitivity, J. Exper. Med. 64:339 (Sept.) 1936. 

5. Aronson, J. G.: Tissue Culture Studies on Relation of Tuberculin Reaction 
to Anaphylaxis and Arthus Phenomenon, J. Immunol. 25:1 (July) 1933. 
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explants from nontuberculous animals showed no ill effects when tuber- 
culin was added to the culture medium. This hypersensitivity of 
cells to tuberculin persisted into the third generation of tissue culture. 
The cellular injury and necrosis associated with allergy in tuberculosis 
result from a change in the individual cells which renders them hyper- 
sensitive to the protein of the tubercule bacillus. It is believed by 
most authors that this cytotoxic selective effect of tuberculin on cells 
from tuberculous animals is the result of an antigen-antibody reaction. 
Aronson’s ° experiments, however, pointed to a fundamental difference 
between tuberculin and other known antigens, such as horse serum 
and egg albumin. Cells derived from animals sensitized to horse 
serum or egg albumin were not damaged by the addition of the 
homologous antigen to the tissue culture. This specificity of the 
cytotoxic effect of tuberculin on cells from the tuberculous body was 
establisned when experiments showed that addition of other bacterial 
toxins to the cells (in tissue culture) of tuberculous animals did not 
inhibit their growth. Woods and associates * investigated the relation 
of cutaneous sensitivity to ocular sensitivity in the systemically infected 
rabbit with undiseased eyes and found a remarkable parallelism between 
the two. Purified protein derivative of tuberculin U.S. P. was used 
for cutaneous tests and for injections into the anterior chamber of 
the eyes. A violent serous iritis follows, sometimes with evidence 


of cyclitis and occasionally with an increase in ocular tension, this 
reaction subsides within the fourth day. An injection of purified pro- 
tein derivative U.S. P. into the anterior chamber of a normal rabbit, 
even in an amount ten times as great, was not followed by any reaction. 
The authors concluded that the normal eye of the systemically infected 
rabbit apparently participates in the sensitivity to tuberculoprotein, 
as do the other body tissues. 


From these experimental investigations, allergic, or hypersensitive, 
reactions in normal eyes of the tuberculous body may be expected. 
Muncaster and Allen’ reported a case of bilateral cyclitis and retinal 
periarteritis in previously normal eyes following a test with 0.005 mg. 
of purified protein derivative of tuberculin U. S. P. A tuberculin 
test two days previously had given a negative reaction; the second 
gave a strongly positive reaction, accompanied by a general reaction, 
with fever and malaise. The ocular symptoms did not appear immedi- 
ately after the reaction to the tuberculin test, but occurred a few days 


6. Woods, A. C.; Burky, E. L., and Friedenwald, J. S.: Experimental 
Studies of Ocular Tuberculosis, Arch. Ophth. 19:229 (Feb.) 1938. 

7. Muncaster, S. B., and Allen, H. E.: Bilateral Uveitis and Retinal Peri- 
arteritis As a Focal Reaction to the Tuberculin Test, Arch. Ophth. 21:509 
(March) 1939. 
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later. Improvement started about a week after the onset of the ocular 
trouble, and in three months the eyes had fully recovered, with normal 
vision. 

Ocular manifestations following the administration of serum in 
cases of serum sickness were reported by Mason,* Brown,° Bedell *° 
and Bothman.'' The symptoms were impairment of vision; objectively, 
optic neuritis, retinal edema and hemorrhages were found. 


REPORT OF A CASE 


R. J., a white youth aged 18, consulted me on Dec. 3, 1940 because of impaired 

vision. He had a history of whooping cough, mumps, measles and chickenpox in 
childhood. The general health was good except for a slight attack of pleurisy on 

| the left side several years ago. Vision had always been excellent. He had never 


worn glasses. He had had no allergic disease. The family history was negative 
for tuberculosis and allergy. The patient was one of seven siblings, who were 
all well. 


Present Complaints—In the middle of November 1940, five or six days before 
the onset of the ocular symptoms, he had been given a tuberculin test during routine 
testing of the students at his college by the department of public health. One-tenth 
milligram of old tuberculin U. S. P. had been used. The next day he had a very 
| strong reaction on his arm but experienced no fever, malaise or other discomfort. 
Not until five or six days later did his eyes become sore and his vision impaired. 
The eyes became cloudier within the next several days, and inflammation of the 
eyeball was noticeable. He came under my observation two weeks after the onset 
of his ocular trouble. 


: Initial Examination —On the skin of the forearm was a livid discoloration of the 
skin, the size of a half-dollar, with a central scab, the site of the tuberculin test. 

Both Eyes: The lids were normal; the bulbus was pale, the cornea was hazy, 
k and the anterior chamber was of medium depth and was cloudy. A strong flare 
was seen with the slit lamp. The iris was dark brown and of normal structure, 
with no nodules. The pupils were 3.5 mm. in width, and were round and fixed, as a 
result of numerous posterior synechias. The tension (digital) was normal. There 
was dispersion of pigment over the anterior surface of the lens. The lens was 
clear. The vitreous was cloudy with many veil-like, floating opacities. The optic 
disk was barely discernible; no details could be seen. Vision was 10/200 in the 
right eye and 20/200 in the left eye; the patient could not read Jaeger type. He 
was admitted to the hospital. 


General Physical Examination —Examination gave normal findings except for a 
slightly flattened thoracic wall on the left, due to an old pleural thickening. A 
roentgenogram of the chest revealed nothing abnormal. The tonsils and sinuses were 
not remarkable; the Wassermann reaction of the blood was negative. The blood 


8. Mason, V. R.: Optic Neuritis in Serum Sickness, J. A. M. A. 78:88 
(Jan. 16) 1922. 

9. Brown, A. L.: Ocular Manifestations in Serum Sickness, Am. J. Ophth. 
8:614, 1925. 

10. Bedell, A. J.: Stereoscopic Fundus Photography, J. A. M. A. 105:1502 
(Nov.) 1945. 

11. Bothman, L. W.: Allergic Retinitis, in Brown, E. V. L.; .Bothman, L.; 
Shambaugh, G. E., and Hagens, E. W.: The Eye; the Ear, Nose and Throat. 
Practical Medicine Series, Chicago, The Year Book Publishers, Inc., 1931, p. 3. 


| 
a 
' 
| | 
A 
: ie 


WEIZENBLATT—REACTION TO TUBERCULIN TEST 439 


chemistry was normal. The urine showed a trace of albumin. The blood count 
was normal except for a 7 per cent eosinophil count. The sedimentation rate was 
normal. During the patient’s fourteen days in the hospital the temperature was 
always normal. 

Course of Ocular Reaction—Local treatment consisted in the use of atropine, 
application of hot compresses and administration of 90 grains (5.85 Gm.) of sulfa- 
thiazole daily. Two days after his admission, the pupils could be dilated and the 
synechias broken. 

December 14: The vitreous and anterior chamber were clearer; the fundus 
could be seen; the disk was hyperemic, ill defined and covered with exudate; the 


CUTANEOUS 
REACTION A 


CUTANEOUS 
REACTION 


Graphs showing cutaneous reactions to and development of ocular symptoms 
following tests with 0.1 mg. of old tuberculin U.S. P. 4A, first tuberculin test; B, 
second test, six and a half years later. The cutaneous reactions are indicated by 
a line of dots and dashes; the ocular response, by the solid line. 


retina about it was edematous, with accompanying stripes along the large vessels 
below the disk; the macular region showed edema and radial folds, and in the 
periphery of the fundus many round hemorrhages lay near the fine retinal vessels 
(capillaries). No nodules were to be seen around the retinal arteries or veins. 
Vision was 20/200 in the right eye 20/100 — in the left eye. 

December 20: Both eyes: The anterior chamber was clear; the vitreous 
opacities were diminished; the disk and macula were unchanged; the peripheral 
hemorrhages could be seen better. Vision was 20/50 in each eye. He was dis- 
charged from the hospital. 
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Jan. 13, 1941: Vision was 20/40 in the right eye and 20/30 in the left eye. 
The disk was better defined and the retinal edema was diminished. 

March 17: Both eyes: The antericr part of the eye was normal; only a few 
vitreous opacities were apparent. Connective tissue covered the disk and extended 
along the large retinal vessels (arteries and veins) a distance of 3 disk diopters 
below the optic nerve. The peripheral retinal hemorrhages were smaller and fewer. 
Vision was 20/30 in each eye. 

June 12: The media were clear; small hemorrhages were still present in the 
fundus. Vision was 20/20 —, with the ability to read Jaeger type 1. 

October 1941: Both eyes were normal in external appearance. No hemor- 
rhages were visible in the fundus. 


Subsequent History.—As all attempts to determine the etiologic factor had been 
without results and the ocular complication had followed a 4 plus reaction to the 
tuberculin test, the patient was instructed to refuse any tuberculin test in the future 
and to mention the strong reaction and the complications he had experienced. He 
entered the Army soon afterward and served two years in the battlefields of the 
European Theater. Before going overseas, he had inoculations for many diseases, 
including tetanus, typhoid, paratyphoid, diphtheria, typhus and yellow fever. He 
experienced no abnormal reactions to any of the various serums. After his dis- 
charge from the Army, he applied for a license as baker and on April 21, 1947 
was given a tuberculin test by the Department of Public Health, having forgotten 
the warning given him six and a half years before. 

In this test, he was given 0.1 mg. of old tuberculin U. S. P. intradermally. 
Twenty-four hours later he had a strong cutaneous reaction, but no fever or 
malaise. One week later both eyes became slightly sore and vision was hazy. The 
next day, April 29, I saw him in my office. The site of the tuberculin test was still 
visible as a round, livid area the size of a half-dollar. 

Ophthalmic Examination: Both eyes were normal in external appearance ; exam- 
ination with the slit lamp revealed no deposits on the posterior surface of the 
cornea; the anterior chamber was optically empty. The vitreous was clear. Right 
eye: The disk was ill defined, and the retina around it was edematous; the left 
eye was normal. Vision was 20/20 — in the right eye and 20/20 in the left eye. 

May 2: Both eyes: Ciliary injection was present; the cornea was hazy; there 
were deposits on the posterior surface of the cornea; the anterior chamber was 
cloudy, and the iris was normal. The pupil was 3 mm. in diameter and was 
round, with a few posterior synechias; the vitreous was cloudy with many formed 
opacities. The disk was ill defined and hyperemic; the retina around the disk was 
edematous; striate and round hemorrhages were present near the large retinal 
vessels. Vision was 20/70 in the right eye and 20/30 in the left eye. 

May 6: Both eyes: The external appearance was unchanged. The vitreous 
opacities were more numerous, and the fundus was not visible. Vision was limited 
to seeing fingers at 6 feet (1.8 meters) in the right eye and at 10 feet (3 meters) in 
the left eye. The patient was admitted to the hospital. 

Other examinations: All attempts to find the cause of the ocular disturbance 
failed. The sedimentation rate was normal. The Wassermann reaction of the blood 
was negative. A roentgenogram of the chest revealed nothing significant. The 
urine showed a trace of albumin. The temperature was normal. Treatment was 
with atropine and ethyl morphine hydrochloride and application of hot compresses. 

May 12: Both eyes: The injection of the eyeball was diminished ; the anterior 
chamber was much clearer, and the posterior synechias were broken. The fundus 
was unchanged. The patient was discharged from the hospital. 
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May 23: Both eyes: The eyeball was pale; deposits on the posterior surface 
of cornea were still present. The anterior chamber showed a slight flare; the 
vitreous was clearer. The disk was ill defined and hyperemic. In the nasal 
periphery of the right eye a large round retinal hemorrhage lay near a small vessel 
(capillary). Vision was 20/100 in the right eye and 20/200 in the left eye. 

May 30: The deposits had been resorbed; the anterior chamber was clear; the 
vitreous opacities were less dense. The fundus was otherwise unchanged. Vision 
was 20/40 in the right eye and 20/70 in the left eye. 

June 13: Pigment was present on the posterior surface of the cornea; the 


vitreous was Clearer, particularly in the left eye. Vision was 20/40 in the right eye 
and 20/50 in the left eye. 


July 8: The anterior part of both eyes was normal. In the vitreous only dust- 
like opacities were apparent. The disk was of normal color and was covered with 
a fine veil of connective tissue, which extended as accompanying stripes along the 
large vessels, both above and below the disk. The small hemorrhages in the 
periphery were still visible. Vision was 20/25 in the right eye and 20/25— in 
the left eye, with ability to read Jaeger type 1. 


September 4: Fine pigment was present at the site of former retinal hemor- 
rhages in the periphery. Vision was 20/25 in the right eye and 20/20 ir the left 
eye, with ability to read Jaeger type 1. 


COMMENT 


A healthy youth, aged 18, responded to an intracutaneous injection 
of 0.1 mg. of old tuberculin U. S. P., given during a school testing, 
with a 4 plus cutaneous reaction but no systemic reaction. Five or 
six days later bilateral neuroretinitis and cyclitis developed. Two 
weeks after the onset of the ocular symptoms gradual improvement 
set in. 


Six and a half years later another test with 0.1 mg. of old tubercu- 
lin gave a 3 plus cutaneous reaction and no general reaction. Seven 
days later there developed bilateral neuroretinitis and cyclitis. On 
both occasions physical examinations revealed nothing remarkable 
except eosinophilia of moderate degree. The patient’s eyes had been 
normal until the first injection of tuberculin, and they remained 
so during the intervening six and a half years. In that interval, he 
had served three years in the Army and had received numerous vac- 
cinations before going overseas. These were tolerated without any 
undue reaction. The ocular manifestations following the tuberculin 
test were not focal reactions to these injections, for they did not occur 
until five and seven days, respectively, after the tuberculin test. Focal 
or perifocal reactions usually follow the injection within a few hours. 
These ocular complications were self limited, and he recovered his 
vision fully in both eyes after these incidents. 


When he was first seen, on Dec. 3, 1940, two weeks after the onset 
of his ocular complications and about nineteen days after the tuberculin 
test, the neuroretinitis and cyclitis were fully developed, and_ his 
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vision was at its worst. In April 1947 he was seen one day after the 
onset of the ocular symptoms and eight days after the tuberculin test. 
The development of the ocular complication could be studied from 
the beginning. The edema of the retina and of the optic nerve were 
the first symptoms. The cyclitis and the retinal hemorrhages set in 
later. A week after the onset the symptoms were at their peak. 
Improvement began. The cyclitis lasted about four weeks, and it 
took about three months for the neuroretinitis, vitreous opacities and 
hemorrhages to clear. To the first tuberculin test, the patient responded 
with a 4 plus cutaneous reaction. His second injection was followed 
by a 3 plus cutaneous reaction. (The sites of the tuberculin tests 
were visible for many weeks.) It is noteworthy that there existed a 
parallelism between the strength of the cutaneous reaction and the 
severity of the ocular complications. The first tuberculin test, with the 
stronger cutaneous reaction, was followed by the severer attack of 
neuroretinitis and cyclitis, with the hemorrhages in the retina more 
numerous and lasting longer. The relation between the cutaneous 
sensitivity and the ocular sensitivity in the systemically infected rab- 
bit (tuberculosis) with undiseased eyes investigated by Woods and 
associates ® bears out the findings in the present case. The history 
of this patient has certain aspects of an experiment. Only rarely 
does it happen that a patient responding abnormally to an injection or 
a medicament submits to another exposure with the offending agent, 
although having been informed and warned. 


The clinical picture of the ocular reaction was identical on the 
two occasions, although it varied in degree. It was not characteristic 
of any disease entity due to tuberculosis. The optic neuroretinitis 
was followed by cyclitis. In intraocular tuberculosis the focus is 
often in the region of the ciliary body and extension occurs anteriorly 
toward the anterior chamber and posteriorly as a retinal periphlebitis 
: (Szily,’* Finnoff **). The symptoms in the present case started at the 
optic nerve, and both the retinal arteries and the retinal veins were 
affected. 

The tissue reactions in allergy are essentially the same as those in 
inflammation due to other causes, but they are characterized by their 
promptness and intensity. Allergic reactions in tuberculosis are 
edema, inflammation and tissue necrosis. The union of the antigen- 
antibody in the living tissue manifests itself by local inflammation. 
These manifestations, edema of the retina and disk, were the first 


12. Szily, A. von: Ueber Wandertuberkel: Ein Beitrag zur Ausbreitung der 
intraokularen Tuberkulose, Klin. Monatsbl. f. Augenh. 87:13 (July) 1931. 

13. Finnoff, W. C., and Reynolds, E. M.: Clinical and Experimental Studies 
of Spread of Tuberculosis in Eye, Tr. Am. Acad. Ophth. 38:152, 1933. 
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objective signs in the present case, with inflammation and exudation 
in form of a cloudy vitreous and aqueous and hemorrhages in the 
retina. li the allergic reaction led to necrosis, it could have been of 
only microscopic proportions. 

A special allergic mechanism is the basis of the bacterial allergies, 
as the body responses to the micro-organism involved are more 
complex. The choice of organ in allergic disease cannot yet be 
explained satisfactorily. Riehm’s'* theory of specific and nonspecific 
fixation does not have validity in all cases, the eyes in the present case 
having been normal until the positive cutaneous reaction. The allergic 
ocular reactions following the tuberculin test in my case have certain 
ieatures of the ocular complications of serum sickness. The optic nerve 
and the retina are involved in both conditions. There was a symptom- 
tree interval between the injection (tuberculin or serum) and the onset 
of ocular symptoms. Foreign protein injected into the dermis of 
experimental animals is known to appear soon in the blood serum 
and it disappears in seven to nine days. The absence of general 
symptoms (fever) may be due to the small amount of foreign protein 
(tuberculin) used or to the route of administration (intradermal), 
or it may be a characteristic of tuberculoprotein. 


SUM MARY 


A tuberculin test, with 4 plus cutaneous reaction in a healthy person 
with previously normal eyes, was followed five days later by bilateral 
neuroretinitis and cyclitis. 

Six and a half years later another tuberculin test, with a 3 plus 
cutaneous reaction was followed seven days later by a bilateral neuro- 
retinitis and cyclitis. 

There was freedom from ocular symptoms between the tuberculin 
tests. 

Numerous inoculations with other vaccines (during war service) 
caused no ocular symptoms or other reactions. 


These ocular complications following injection of tuberculopro- 
tein may be termed a delayed allergic reaction, such as is sometimes 
observed in cases of serum disease. 


14. Riehm, W.: Vier Gesetzmassigkeiten fiir die hamatogene absiedelung von 
anaphylaktogenen und ihr Einfluss alif die Metastasen-lokalisation bei der 
hamatogenen Tuberkulose, Ztschr. f. Immunitatsforsch. u. exper. Therap. 82:241 
(June) 1934 
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PENICILLIN AS A PROPHYLACTIC AGAINST 
OPHTHALMIA NEONATORUM 
A Comprehensive Study 


ARTHUR SACKS-WILNER, M.D. 
AND 

ERWIN P. SACKS-WILNER, M.D. 

TRENTON, N. J. 


Spares 1880, silver nitrate, 1 per cent (Credé), or some other silver 
compound has been instilled into the eyes of newborn infants for 
the prevention of ophthalmia neonatorum. According to the method oi 
Credé, this was followed by irrigation of the conjunctival sacs with 
saline solution. 

It is known that the incidence of ophthalmia in the newborn has 
decreased, whether actually as the result of the local therapy or because 
f of the better prenatal care has not been established. Some opposition 
. to silver compounds has existed for years; therefore, a better form of 
therapy was sought, and penicillin was instilled, as suggested, in the 
series of cases to be reported here. 

For the purpose of this paper, ophthalmia neonatorum was defined as 
including any indication of inflammation in the eyes of infants aged 2 
weeks or under. Three vital factors should be considered in the pro- 
phylaxis of this disease: 1. What is the value of silver compounds in 
prophylaxis, i.e., their efficacy, the dangers of their use, etc.? 2. 
What is the value of penicillin—its dangers and its efficacy? 3. Do new- 
born infants need any therapy besides irrigation of the conjunctival 
sacs with an isotonic saline solution ? 

Silver nitrate in 1 per cent solution was first suggested for the pro- 
phylactic treatment of ophthalmia neonatorum by Credé,? who reported 

a series of cases occurring in 1874, in which year, of 323 infants born, 
45, or 13.6 per cent, had ophthalmia. He continued to add to his series 
from year to year up to 1882, when the incidence had dropped to 0.49 
per cent. Briefly, Credé explained that from 1880 through the first 
three months of 1883, a period in which 1,160 children were born 
alive, there was 1, or at most 2, cases of ophthalmia. Therefore, Credé 


1. Outline of Procedures Related to the Control of Ophthalmia Neonatorum, 
report of the New Jersey Commission to Investigate the Condition of the Blind 
in the State of New Jersey, Trenton, N. J. 

2. Credé, C. S. F.: Die Verhiitung der Augenentziindung der Neugeborenen 
(Ophthalmoblennorrhoea neonatorum) der haufigsten und wichtigsten Ursache der 
Blindheit, Berlin, A. Hirschwald, 1884. J 
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claimed, and with ample justification, that the figures he adduced 
testified eloquently to the success of his method of preventing ophthal- 
mia. 

A review of the literature shows that in the United States ** silver 
nitrate, mild protein silver U. S. P. and strong protein silver U. S. P. 
are the remedies generally employed as prophylactics, whereas abroad, 
in addition to these substances, argonin® (silver casein), collargol® 
(colloidal silver and silver oxide stabilized with derived egg albumin), 
albargin® (a prepafation containing silver, combined with a gelatose 
soluble in hot and cold water), itral* (silver citrate), sophol® (silver 
and methylene nucleinic acid), largin® (silver protalbuminate), silver 
acetate and many others have been employed and recommended. Steph- 
enson * stated that some of the substances have already sunk into well 
merited oblivion, but that others are calculated to replace silver nitrate 
at no distant day. 

According to Cragin, in his service at the Sloane Maternity Hospital, 
silver nitrate was of comparatively little value against staphylococcic and 
streptococcic infections. Many eminent ophthalmologists have objected 
to the use of silver nitrate as a prophylactic. Brewer * objected to the 
routine use of prophylactics ; he stated that silver nitrate does more harm 
than good, whereas mild protein silver and colloids are less effective. 
Newman ° stated that silver nitrate does more harm than good. Weiss °* 
expressed the opinion that silver compounds are of little value as a 
prophylactic. Bell-Taylor* stated his averseness to instilling silver 
nitrate into a healthy eye. De Schweinitz * stated that in his experience 
silver nitrate leads to catarrh. Ricker ®° maintained that proper cleansing 
of the eyes at the right time is more important than the instillation of 


2a. Report of the Committee on Ophthalmia Neonatorum, J. A. M. A, 55:58 
(July 2) 1910. 

3. Stephenson, S.: Ophthalmia Neonatorum, London, The Ophthalmoscope 
Press, 1907. 

4. Brewer, D.: Ophthalmia Neonatorum at Swindon, M. Officer 33:129, 1925. 

5. Newman, G.: Recent Advances in Medical Education in England, London, 
His Majesty’s Stationery Office, 1924. 

6. Weiss, L.: Prophylaxis and Treatment of Ophthalmia Neonatorum, J. M. 
Soc. New Jersey 24:290, 1927. 

7. Bell-Taylor, C.: The Purulent Conjunctivitis of Infants, Letter to the 
Editor, Lancet 1:574, 1909. 

8. de Schweinitz, G. E., cited by Lister, A. E. J.: Preventive Ophthalmology, 
in The Medical Annual, London, Simpkin, Marshall, Hamilton, Kent & Co., Ltd., 
1925. 

9. Ricker, W. G.: Care of the Eyes in Infancy, New England J. Med. 
200:1101, 1929. 
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silver nitrate. Mayou ‘° summarized the reasons for objection to silver 
nitrate as follows: (1) conjunctival reaction, (2) conjunctival hemor- 
rhage, (3) corneal opacities and (4) failure to prevent ophthalmia. 

Hartman," in a series of 209 cases, placed the incidence of chemical 
conjunctivitis due to silver nitrate at 4.3 per cent and that due to 
silver acetate at 2.1 per cent. Lehrfeld,’? in a total of 27,873, had 
189 cases of ophthalmia neonatorum with the use of silver nitrate, or 
0.68 per cent. Sorsby** reported that data from the larger lying-in 
centers indicated that the incidence of gonococcic ophthalmia was no 
less at centers using silver nitrate than at those using organic silver 
preparations. Franklin** amply discussed the chemical decomposition 
and dangers of precipitation of silver compounds when used in the eye. 

Sorsby and Hoffa ** treated 85 infants with ophthalmia neonatorum 
with penicillin in a concentration of 2,500 Oxford units per cubic centi- 
meter, with failure in oniv 3 cases, 1 of infection due to the gonococcus 
and 2 in which diphthercids were present. 

Silver nitrate and ths siiver compounds have been thrown into disuse 
by the advent of the sulfonamide drugs and penicillin. It was reasonable 
to believe that penicillin would be more effective as a prophylactic 
measure than the silver compounds. 


METHOD 


For a three month period, a comprehensive study was made on 251 newborn 
infants at the William McKinley Memorial Hospital. Each mother and her new- 
born infant were given an ascension number to facilitate the keeping of records. 
A solution of the sodium salt of penicillin was used in a concentration of 5,000 
units per cubic centimeter. 

Immediately on birth of the child a conjunctival smear was taken of each eye, 
with sterile precautions. Two to 3 drops of penicillin was instilled into each 
conjunctival sac, to act as a mild flushing agent. Twenty-four hours later a second 
smear of each eye was taken under similar conditions. A third smear of each eye 
was taken on the infant’s discharge from the hospital (on the fifth to the tenth 
postnatal day on the average). No additional penicillin was instilled in any case 
unless there was evidence of infection. Neither saline solution nor distilled water 
was used to flush the eye or in any other way. 


10. Mayou, M. S.: 
2:973, 1931. 

11. Hartman, W. F.: Prophylaxis of Ophthalmia Neonatorum with Silver 
Acetate, Pennsylvania M. J. 43:639, 1940, tables 1, 2 and 3. 

12. New Jersey Commission for the Blind, Trenton, N. J., State Printers, 1947. 

13. Sorsby, A.: Ophthalmia Neonatorum, Lancet 2:645, 1943; abstracted, 
Ven. Dis. Inform. 25:158, 1944. 

14. Franklin, C.: Prophylaxis Against Ophthalmia Neonatorum, J. A. M. A. 
134:1230 (Aug. 9) 1947. 

15. Sorsby, A., and Hoffa, E. L.: Local Penicillin Therapy in Ophthalmia 
Neonatorum, Brit. M. J. 1:114, 1945. 


Observations on Ophthalmia Neonatorum, Brit. M. J. 
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RESULTS 


A total of 251 newborn infants were studied. All neonatal deaths 
occurring in this period were excluded. None of the infants had any 
evidence of discharge at birth. At the end of twenty-four hours, 2 
infants (0.8 per cent) exhibited a watery discharge. When they 
left the hospital, 8 infants (3.01 per cent) exhibited a slight watery dis- 
charge without conjunctivitis and with a sterile smear. There were 
no cases of edema of the eyelids or intense redness of the conjunctiva. 
Smears for 37 infants (14.7 per cent), taken at birth, before the instilla- 
tion of penicillin, showed pus cells in one or both eyes. Twenty infants 
(7.9 per cent) had pus cells in the smear after twenty-four hours. On 
leaving the hospital, 11 infants (4.3 per cent) had pus cells in the smear 
with no clinical evidence of infection. 

The smears were further studied for the presence of gram-positive and 
gram-negative cocci and rods. This portion of the study yielded the most 
interesting results. Before instillation of penicillin, 52 infants (20.7 
per cent) had gram-positive cocci on smear. One infant (0.4 per cent) 
had gram-positive rods. No infants had gram-negative cocci. Two 
infants (0.8 per cent) had gram-negative rods. At the end of twenty- 
four hours after the instillation of penicillin, 25 infants (9.9 per cent) 
had gram-positive cocci, and 1 infant (0.4 per cent) had gram-positive 
rods. None had gram-negative cocci; 1 infant (0.4 per cent) had gram- 
negative rods, which were present in one eye only. On their leaving 
the hospital, 32 infants (12.8 per cent) had gram-positive cocci; none 
had gram-positive rods, gram-negative cocci or gram-negative rods. 

Franklin ‘* observed that 31 per cent of infants in his study showed 
swelling of the lids and 42 per cent had redness of the eye after instillation 
of penicillin. This sign did not occur in our series and may have been due 
to a difference in evaluating the clinical findings. Flack ** associated the 
difficulty experienced in trying to place drops in the newborn infant’s 
eyes with the resultant trauma that accompanies the manipulation. 
This may account for many cases of edema of the lids and redness of the 
eye when the smears are sterile. 


One of the infants was born of a mother with gonococci in the smear 
from the vagina. This infant exhibited a negative smear for the 
organisms and no clinical evidence of ophthalmia. One infant, after 
leaving the hospital with a sterile smear, was returned two weeks 
later, or twenty-one days post partum, with intense swelling of the lids 
and redness of the conjunctiva. Smears showed many pus cells and 
gram-positive cocci. It was believed that this condition was due to an 
acute infection incurred at home. 


16. Flack, J. V.: 


Ophthalmia Neonatorum, Sight-Saving Rev. 12:120, 1942. 
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A total of 53 infants exhibited gram-positive cocci or rods at 
birth and only 2 infants had gram-negative rods. On the infants’ 
leaving the hospital the only organisms found were gram-positive cocci. 
It is well established that penicillin is most efficacious in rendering 
harmless the infections with gram-positive organisms. It is here shown 
that the gram-positive organisms are the predominant ones in the eye 
of the newborn. 


COM MENT 


A study was made of newly admitted persons to schools and classes 
for the blind whose loss of sight was due to ophthalmia neonatorum.** 
Beginning with the year 1906-1907, a five year average showed a gradual 
decline from 22.8 per cent, for the years 1907 to 1912, to 7 per cent, 
for the years 1932 to 1937. The period from 1937 to 1942 shows 
7.2 per cent; in other words, a point of stabilization had been reached. 
In no year had the percentage dropped below 6.5. In the subsequent 
years a great decline was noted. For the four year period from 
1942 to 1946, an average of 4.6 per cent was found. In 1944 penicillin 
or the sulfonamide drugs were used in treatment of ophthalmia neona- 
torum. Penicillin alone resulted in complete cure in 94 per cent of 
cases.'** This would be reflected in admissions to schools for the blind. 
It is notable that in 1945 and 1946 the percentage of such admissions 
was only 2.9, the lowest in history. It is felt that this low rate was 
primarily due to the early and free use of penicillin in cases of 


ss ophthalmia by many ophthalmologists. The number of schools from 
which figures are available differ from year to year. Even for the later 

% years figures do not include all schools in the country, and information 

; is not available for many of the southern states. It is felt, however, that 
the group studied is representative of the country’s schools. 


Statistics and figures on ophthalmia neonatorum in general do not 
always reflect precisely the true incidence of the condition. In our own 
state of New Jersey,’* the number of cases reported under the law 
were 25 for the year ending June 30, 1947. Twelve cases were 
reported by the Newark department of health and only 13 from the 
rest of the state health service. Whether these cases were true instances 
of ophthalmia neonatorum is debatable, since the staff of the state 
commission for the blind has thus far been insufficient to do more 
than make a follow-up check of cases reported. 


17. Statistics of the Blind, in the Thirty-Third Annual Report of the National 
Society for the Prevention of Blindness, New York, National Society for Preven- 
tion of Blindness, Inc., 1947. 


17a. McEvoy, J. P.: Ophthalmia Neonatorum and Gonococcal Conjunctivitis, 
Eye, Ear, Nose & Throat Monthly 28:25, 1949. 
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Study of a summary of the laws and regulations relating to ophthalmia 
neonatorum revealed confusion. Many states and territories have laws 
requiring a report of all cases of ophthalmia neonatorum and _ the 
instillation of an antiseptic. Some states specify the type of antiseptic 
to be instilled ; others leave it to the regulation of the health department 
and the discretion of the physician. Some have no law. Others, such 
as the Canal Zone and Maryland, require instillation of antiseptic only 
by midwives. Pennsylvania does not permit the use of penicillin in pro- 
phylaxis, but does approve a 1 per cent solution of silver nitrate or an 
equally effective prophylactic approved by the board of health. 

This would be an excellent time in which to study ophthalmia 
neonatorum and to have constructive recommendations from the Ameri- 
can Medical Association in the clarification of this problem. 


CONCLUSION 


1. It is concluded that gonococcic ophthalmia is relatively rare in 
newborn infants. 

2. The question whether the newborn infant needs any therapy other 
than irrigation of the conjunctival sac with an isotonic saline solution is 
left for further investigation. Under the present regulations of the 
Health Department of New Jersey, it is difficult to undertake such a 
study. However, in view of our observations, it is probable that if the 
mother has been under proper prenatal care, the eyes of the newborn 
infant will need only ocular irrigation with a saline solution. 

3. It is recommended that infants who have not received the proper 
prenatal care receive an immediate instillation of any antiseptic which 
is capable of rendering harmless the gonococcus and/or other gram- 
positive organisms. It is our experience that the sodium salt of penicillin, 
5,000 units per cubic centimeter, is nonirritating and is less likely to 
cause chemosis, edema or redness. There is no danger of permanent 
injury to the cornea or the conjunctiva. Its use is not painful. It does 
not decompose into harmful chemical agents. It is both prophylactic and 
therapeutic. 

It is clear that in penicillin one has a prophylactic and therapeutic 
agent which makes blindness or impaired vision from ophthalmia neo- 
natorum no longer excusable. 


Dr. D. A. Fluck, chief of the department of pathology; Miss Lily Hancock, 
R.N., department of obstetrics, and Miss Rose Nemeth, R.N., department of 
pediatrics, of the William McKinley Memorial Hospital, gave assistance in this 
study. 


225 West State Street. 
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CATARACT IN DYSTROPHIA MYOTONICA 


DAVID N. FARBER, M.D. 
READING, PA. 


YSTROPHIA myotonica was first described as a clinical entity 
in 1909 by Batten and Gibb' and by Steinert.°. They reported 
cases in which the myotonia of Thomsen’s disease (myotonia con- 
genita) was combined with a rather characteristic atrophy of certain 
muscle groups, notably the facial muscles. Greenfield,’ in 1911, pre- 
sented cases of presenile cataract in certain members of a large family, 
some of whom had dystrophia myotonica. In 1912 Curschmann * 
described several extramuscular signs, such as cataract, testicular 
atrophy, baldness and loss of weight, occurring in the syndrome of 
dystrophia myotonica. He expressed the belief that these signs were 
as important as the myotonia and the atrophy. Fleischer," in 1918, 
demonstrated that dystrophia myotonica is a heredoiamilial disease, 
; and he asserted that the disease is always found to be familial if the 
investigation is thorough enough. Since the publications of these 
investigators, many cases of dystrophia myotonica have been reported, 
and up to the present time approximately 300 cases have been recorded. 


DESCRIPTION OF THE DISEASE 


Dystrophia myotonica is a_ heredofamilial degenerative disease, 
characterized by myotonia and atrophy involving certain muscle groups 
and accompanied with several fairly constant extramuscular symptoms. 


The age of onset varies from 20 to 35 years but may occasionally 
occur earlier. The onset is usually insidious, and the patient has 
difficulty in fixing the time of onset of the condition. However, in 
certain cases, especially those in which myotonia is the predominant 
symptom, the onset may be dramatic. Males are more commonly 
affected than females. The course of the disease is slow, the patients 
usually dying of a secondary disease, such as tuberculosis, at a rather 
early age. 


Read at the annual session of the Medical Society of the State of Pennsylvania, 
1947. 

1. Batten, F. E., and Gibb, H. P.: Brain 13:187, 1909. 

2. Steinert, H.: Ztschr. f. Nervenh. 37:38, 1909. 

3. Greenfield, J. G.: Rev. Neurol. & Psychiat. 9:169, 1911. 

4. Curschmann, H.: Deutsche Ztschr. f. Nervenh. 45:161, 1912. 

4a. Fleischer, B.: Miinchen. med. Wehnschr. 64:1630, 1918. 
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The cause of this condition is obscure. It was believed that a 
parathyroid deficiency might be the basis because of the muscular 
phenomena and the presence of cataract. However, Greenfield, after 
reviewing 123 casés, stated that he found no evidence of parathyroid 
deficiency. He stated the belief that a constitutional inferiority of 
the neurovegetative control of the muscular metabolism was responsible. 
According to another theory, the disease was said to be due to a pituitary 
dysfunction, because of the low basal metabolic rate, the testicular 
atrophy and the alopecia. Still other investigators have claimed that 
the condition is caused by a pluriglandular defect. 

Although the cause is unknown, it has been definitely established 
that this disorder belongs to the heredofamilial group of diseases. 
Fleischer, in 1918, was the first to recognize the hereditary nature of 


dystrophia myotonica ; since then, several investigators, notably Waring, 


Ravin and Walker,* have substantiated his work. The disease appears 
to be due to a simple dominant factor which exhibits certain anticipatory 
signs through several generations before the condition appears in its 
entirety in one generation. These signs occur earlier in each succeeding 
generation, the phenomenon being known as “anticipation.” Cataract 
is the most conspicuous of the anticipatory signs, others being a history 
of many childless marriages and a high infant mortality rate. Finally, 
in the ‘dystrophic generation,” the complete disease appears. Here 
the onset of the symptoms is very early, and the cataracts are definitely 
presenile. In succeeding generations the disease occurs so early in life 
that it is present before the patient matures, and the disease then 
ceases to appear in the family. 

The characteristic features of the disease may be divided into two 
categories: the muscular and the extramuscular. 

Muscular Signs.—Myotonia: Myotonia is an increase in the con- 
tractility of certain muscles, accompanied with lessened relaxation of 
these muscles. It occurs most commonly in the hand grasp, but may 
be widespread and involve many other muscle groups. Myotonia may 
be produced by voluntary contraction of the affected muscles and by 
mechanical or electrical stimulation. It decreases in severity after 
repeated contractions and may be relieved by quinine, quinidine or 
epinephrine. It is increased by cold, emotional disturbances and neo- 
stigmine and is more pronounced after a period of rest. Myotonia is 
not painful. It is usually, but not always, the first symptom of dystrophia 
myotonica and is practically always present in this condition. Myotonia 


5. Waring, J. J.; Ravin, A., and Walker, C. E., Jr.: Studies in Dystrophia 
Myotonica: Clinical Features and Treatment, Arch. Int. Med. 65:763 (April) 
1940. 
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is considered myogenic, although some evidence has been presented 
to establish the neurogenic nature of this phenomenon. 

Muscular Atrophy: Typically, the atrophy involves the facial 
muscles, the muscles of mastication, the sternocleidomastoid muscles, 
the muscles of the forearm and the leg and the dorsiflexors of the foot. 
As a result of the atrophy of the facial muscles, the face has an 
expressionless, or masklike, appearance, called the “myopathic facies.” 
The atrophy is progressive, and as it progresses the tendon reflexes 
disappear. The atrophy appears similar to other atrophies of a myo- 
pathic nature in that no fibrillary twitchings are present and the histo- 
logic picture is the same. However, there are some who feel that the 
atrophy has a neurogenic rather than a myogenic basis. 

Extramuscular Signs —The extramuscular manifestations, except 
for cataract, are less constant than the muscular. The commoner ot 
the extramuscular symptoms, exclusive of cataract, are certain endocrine 
and metabolic disturbances, such as testicular atrophy, scantiness of 
the general body hair, loss of weight and a low basal metabolic rate. 
There are also mental changes, characterized by diminished intelligence 
and an abnormal temperament consisting of an almost morbid cheer- 
fulness, mild grandiosity and lack of drive and initiative. Other 
symptoms, such as an increase in the secretion of the salivary and sweat 
glands, a low monotonous nasal speech, a peculiar tabetic gait and 
acrocyanosis of the extremities, are sometimes present. 

Cataract: The commonest extramuscular sign, and probably the 
most constant finding in the disease, is the presence of cataract. 
Greenfield, in 1911, first described cataract in cases of dystrophia 
myotonica. Since that time many other cases have been reported. There 
was variation in the earlier descriptions of the appearance of the changes in 
the lens. This was chiefly because the corneal slit lamp was not used. 
However, at present there is general agreement as to the appearance 
and progression of the cataractous changes. 

The cataract in this condition is interesting, for several reasons. 
First, it is the most important of the anticipatory signs. Thus, cataract 
may be the only indication that dystrophia myotonica exists in the 
family. The cataracts occur at an earlier age in each succeeding 
generation, until at last, in the “dystrophic generation,” they occur 
rather early and may be present at the age of about 20 to 30 years. 

The cataract of dystrophia myotonica has an interesting appearance. 
The earlier observers, working without the corneal slit lamp, were 
unable to describe the changes accurately. However, Vogt,® in 1921, 
made a careful study of cataract in cases of dystrophia myotonica, and 
he stated that the early changes consist of a mixture of shiny flakes, 


6. Vogt, A.: Schweiz. med. Wehnschr. 51:669 (July 21) 1921. 
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white dots and fine, dustlike opacities in a sharply defined layer just 
under the anterior and the posterior capsule. These flakes show the 
play of green and blue characteristic of cholesterol crystals. Vogt 
expressed the belief that these findings were typical of the cataracts 
found in dystrophia myotonica. Goulden’ in 1928 described the same 
early changes in the lens that Vogt had reported and showed that the 
distribution of these changes is similar in cases of mongolism, trau- 
matic myxedema and postoperative tetany. 

Gifford, Bennett and Fairchild,’ in an excellent paper, described 
similar changes and stated that the reason for the localization of the 
early opacities under the capsule is that they affect only the newest 
layers of the lens, and hence appear only after the disease has reached 
a certain stage in its progress. Caughey,’ in 1933, and Waring and 
Ravin,’® in 1939, reported similar findings. Allen and Barer," in 
1940, reviewed rrost of the previously reported cases and presented 
22 cases of dystrophia myotonica in all of which the typical lenticular 
changes were previously described. They stated that the early changes 
occur in the anterior and posterior cortical regions, close to but not 
immediately under the capsule. In these locations many tiny grayish 
white opacities are interspersed between iridescent crystals of all hues. 
These may be scattered in the superficial cortex or concentrated along 
the suture lines and at the anterior and posterior poles, forming star- 
shaped figures. The posterior opacities usually occur before, and are 
more advanced than, the anterior ones. The changes progress slowly 
in some cases and more rapidly in others. The opacities appear in 
the deeper layers of the cortex and are followed by water slits, lamellar 
separation and vacuoles, leading to the formation of a complete soft 
cataract with a small nucleus. These authors stated that they did not 
observe similar lenticular changes in patients with other types of 
chronic progressive muscular dystrophy examined over a period of eight 
years. 

Several reports have been made concerning the similarity of the 
lenticular changes in tetany, mongolism and cretinism to those associated 
with dystrophia myotonica. Therefore, the changes in the lens cannot 
be considered characteristic of dystrophia myotonica alone. However, 
if such changes are present in the absence of any symptoms of thyroid 


7. Goulden, C.: Tr. Ophth. Soc. U. Kingdom 48:97, 1928. 

8. Gifford, S. R.; Bennett, A. E., and Fairchild, N. M.: Cataract in 
Myotonic Dystrophy, Arch. Ophth. 1:335 (March) 1929. 

9. Caughey, J. E.: Tr. Ophth. Soc. U. Kingdom 53:60, 1933. 

10. Ravin, A., and Waring, J. J.: Am. J. M. Sc. 197:593 (May) 1939; Ann. 
Int. Med. 13:1174 (Jan.) 1940. 

11. Allen, J. H., and Barer, C. G.: Cataract of Dystrophia Myotonica, Arch. 
Ophth. 24:867 (Nov.) 1940. 
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or parathyroid deficiency or of mongolism, it may be assumed that 
these changes are part of the phenomenon of “anticipation” and that a 
defective gene is present which will eventually result in the clinical 
picture of dystrophia myotonica in a later generation. Of course, if 
any of the other members of the family show other symptoms of 
dystrophia myotonica, the changes in the lens are undoubtedly caused 
by this condition. 

The cataracts are considered uncomplicated, and numerous extrac- 
tions have been made, with good results. 

Certain other ocular changes have also been reported by Allen and 
Barer.‘' Foremost among these is ptosis, which was present to a 
variable degree in all their cases. There were also loss of orbital fat 
in several cases and ectropion in 1 case. 

The most conspicuous pathologic changes in dystrophia myotonica 
have been found in the muscles, the endocrine glands and the nervous 
system. The muscles show destruction of the fibers, with replacement 
by fatty and fibrous tissue and an increase in the nuclei of the sarco- 
lemma. The pituitary gland, adrenal glands and the testes show atrophy 
of the cellular elements, with replacement by fibrous tissue. The 
nervous system shows alterations in the ganglion cells of the lateral 
cell columns and changes in the cells of the paraventricular and supra- 
optic nuclei. Keschner and Davison,’* after reviewing the observations 
at autopsy in previously reported cases and in their own cases, con- 
cluded that the condition was due to primary involvement of the muscles 
and that it was a true myopathy. 


REPORT OF CASES 


The following cases were all observed in the Philadelphia General 
Hospital. 


Case 1.—A white man aged 56 was admitted to the hospital because of inability 
to care for himself. The past history revealed that his physical activities were 
normal until the age of 20. He had excelled as a runner during his childhood, 
and between the ages of 16 and 20 he did considerable heayy manual work. 
Mentally he was somewhat retarded. He finished the sixth grade at the age of 16. 
At about the age of 20 he became somewhat obese and began having “spells,” 
characterized by sudden loss of consciousness for fifteen minutes to one hour. 
When he reached the age of 30, his family noticed that he needed both hands 
to lift a glass of water. He complained that his fingers were getting stiff and 
that he had difficulty when he tried to use them. During the next ten years his 
weakness became more apparent, and he would frequently fall. He had been 
married for fifteen years but had no children. The family history (fig. 1) revealed 


12. Keschner, M., and Davison, C.: Dystrophia Myotonica: A _ Clinico- 
pathologic Study, Arch. Neurol. & Psychiat. 30:1259 (Dec.) 1933. 
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that his father had cataract, 1 brother (case 2) had dystrophia myotonica and 
cataract and two sisters had presenile cataract. The patient had no complaints 
referable to his eyes. 

Physical Examination—The patient appeared much older than his stated age. 
He had a “sadly meditative facies” but a cheerful, grandiose manner. The gait 
was stiff legged and uncertain. The skin was almost chalk white and of a fine 
texture. The adipose tissue showed a feminine distribution. He was partially 
bald, and there was absence of body and pectoral hair. The pubic hair was sparse 
and showed a feminine distribution. The face showed temporal hollows and sunken 
cheeks. Examination of the eyes revealed vision of 6/12 in the right eye and of 
6/15 in the left eye. This could be corrected to 6/9 and 6/9, respectively. There 
were bilateral ptosis of the upper lids and apparent enophthalmos, due to the loss 
of orbital fat. Examination with the slit lamp revealed a clear cornea, a normal 
aqueous and a normal iris. There were small, punctate, iridescent opacities in 
the anterior and the posterior cortex of the lens bilaterally. The fundi were 
normal. The visual fields were also normal. The sternocleidomastoid muscles 
were found to be narrow bands, and the head was held in hyperextension. The 
testes were small and atrophic. The extremities were fairly well developed. 


Father Mother 


Died at age of 70 or over 
Cataracts 


William Caleb Elsie Mae 
Dystrophia Myotonica Dystrophia Cataracts at at 

Cateracts Myotonica age 50 age 36 
Cataracts 


= died at Reed 


child birth 


ertentdeve 
I 1g. 1 —tI amily his tory in cases 1 and a 


Neurologic examination revealed greatly diminished deep reflexes. There 
was generalized muscular weakness, most pronounced in the extremities. The 
hand grasp was very weak on both sides and the patient had difficulty in releasing 
objects. He also showed mechanical myotonia of the thenar and hypothenar muscles. 
A biopsy of muscle revealed considerable atrophy of the fibers. Biopsy of the testes 
showed complete tubular atrophy and hyalinization. 


Autopsy Observations.—The patient later died, while in the hospital; autopsy 
revealed muscular atrophy, testicular atrophy and changes in the adrenal and 
pituitary glands. 


Case 2.—A white man aged 48 was admitted to the hospital because of arterio- 
sclerotic gangrene of the right fifth toe. The gangrene had heen present about one 
month prior to his admission and apparently followed trauma of the right foot. The 
past history revealed that his mental and physical activities during childhood and 
adolescence were normal. At the age of 15 he began to use glasses and to shave. 
Ten years later he noticed that he was losing some of the hair on his head and on 
his chest. One to two months before admission he noticed that he was becoming 
weaker but attributed that to a poor diet. He had never married and had little 
sexual desire. The family history was the same as that in case 1. 
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Physical Examination—The patient was pale and flabby and appeared much 
older than his stated age of 48. He had a slurred speech and a somewhat dazed 
expression. The skin was almost chalk white and of fine texture. The adipose 
tissue was of feminine distribution. The hair of the head showed a frontal baldness 
and was of normal texture. The pubic hair was sparse and of teminine distribution. 
The head was held in hyperextension. The cheeks were sunken, with temporal 
hollows, and he presented a “hatchet-faced” appearance in profile. Examination 
of the eyes showed vision of 6/9 in the right eye and of 6/12 in the left eye; 
this could be corrected to 6/9 in each eye. There was ptosis of both upper lids, 


Fig. 2—Myopathic facies characteristic of dystrophia myotonica (case 2). 


as well as some loss of orbital fat.. External examination revealed an otherwise 
normal condition. Examination with the slit lamp revealed small, punctate, 
multicolored, iridescent opacities in the anterior and the posterior cortex of each 
lens. Some of these appeared white, whereas others were bluish green, red and 
orange. The fundi were normal, as were the visual fields. The sternocleido- 
mastoid muscles were atrophied. The testes were also atrophic. There were 
dependent edema and erythema of the right leg, which was colder than the left. 
Rapid pallor of the right leg occurred on elevation. The right little toe showed 
evidence of dry gangrene. There was generalized wasting of the muscles, more 
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pronounced peripherally. The deep reflexes were absent. The hand grasps 
showed weakness, but there was no active myotonia. However, mechanical 
myotonia could be elicited by tapping the thenar and hypothenar eminences. 


Case 3—A Negro woman aged 46 was admitted to the hospital because of 
abdominal pain. The past history revealed that she was extremely backward in 
her general behavior. She left school in the sixth grade because of her retarded 
mental condition and her poor vision. At the age of 20 she began wearing 
glasses. During her adolescence she did not date boys but spent her time doing 
household duties at home. At the age of 32 she began to have spells characterized 
by sudden weakness and syncope. At the age of 36, her sister noted that the 
patient had difficulty in picking up things, and she complained of stiffness in her 
fingers. During the five year period preceding her admission to the hospital the 
patient became progressively weaker and was unable to perform her usual house- 
hold duties. She had never married, nor had she ever had sexual intercourse, 
and she had never menstruated. The family history revealed that the patient's 
mother had cataract and that one sister wore glasses and had had two mis- 
carriages (fig. 3). 


Father, (White) 


(Negro) 
Died at ee of 78 Died at 68 
Glasses for 60 years Cateracts 


Mary Brother Gertrude Pearl 
Myotonica trouble 4 3 
Cataracts 


Glasses 2 yrs. 
2 miscarriages 
No living 
children 


Fig. 3—Family history in case 3. 


Physical Examination.—The patient appeared much older than her stated age. 
Her speech was thick and difficult to understand. She walked stiff legged with 
slow, short, uncertain steps. There was noticeable early temporal baldness. The 
axillary and pubic hair was sparse. Her face showed temporal hollows and sunken 
cheeks. The head was held in a position of hyperextension. Examination of the 
eyes revealed visual acuity of 2/60 in the right eye and was limited to counting 
fingers at 6 inches (15 cm.) in the left eye. Vision could not be improved with 
glasses. There were bilateral ptosis and loss of orbital fat, producing apparent 
enophthalmos. Blepharitis marginalis sicca was present. The external appearance 
of the eyes was otherwise normal. Examination with the slit lamp revealed 
numerous tiny fluffy, irregular opacities of the anterior cortex and numerous 
dense, irregular opacities of the posterior cortex and subcapsular zone of the lens 
of each eye. There was no play of colors. A persistent pupillary membrane was 
present in each eye. The fundi could not be seen because of the lenticular opaci- 
ties. The tongue showed a slow contraction when tapped with a percussion hammer. 
The sternocleidomastoid muscles were weak and atrophic. The muscles of the 
arm and forearm were atrophied, as were the muscles of the leg. The muscles of 
the thigh appeared normal. There was active myotonia in both hands, and 
mechanical myotonia could also be elicited. The deep reflexes were normal. 
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Fig. 4—Optical section showing position of lenticular opacities in dystrophia 
myotonica (Duke-Elder, W. S.: Text-Book of Ophthalmology, St. Louis, C. V. 
Mosby Company, 1941, vol. 3). 


Fig. 5.—Demonstration of active myotonia (case 3). 
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COMMENT 


The 3 cases presented practically all the signs and symptoms that 
have been described as characteristic of dystrophia myotonica. In the 
first 2 cases the cataracts were examined sufficiently early that the 
typical changes in the lens cortex described by Vogt and others could 
be seen. In the third case the changes in the lens were so far advanced 
that at the time of examination these cataracts could not be dis- 
tinguished from the ordinary senile or presenile type of cataract. In 
all the cases the lenticular changes had occurred early enough in life 
that they were definitely presenile; this, of course, agrees with the 
observation in other reports that the cataracts in the dystrophic gen- 
eration are always presenile. The other ocular symptoms found 
bilaterally in each case were ptosis and loss of orbital fat. These 
were pronounced in all 3 cases and confirmed the findings of Allen 
and Barer. 

SUMMARY 
Dystrophia myotonica is a heredofamilial degenerative disease charac- 


terized by myotonia and muscular atrophy and by the presence of 
certain extramuscular signs. 


The most important of the extramuscular manifestations is cataract, 
which is to be observed in all cases if carefully looked for. 
The cataracts present a fairly typical appearance on examination 


with the slit lamp and also show the phenomenon of “anticipation,” 
occurring at an earlier age in each succeeding generation. 

Three cases of dystrophia myotonica having all the characteristic 
features of the disease, including cataract, are presented. 

308 North Fifth Street. 
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MODIFIED THREE CHARACTER TEST FOR 
BINOCULAR VISION 


Especially Applicable to the Examination of Amblyopic Children 


CONRAD BERENS, M.D. 
NEW YORK 


THREE character test, previously described,’ was constructed for 

the purpose of testing the binocular vision of certain amblyopic 
children and adults who are handicapped by their low visual acuity and 
for very young children, who readily recognize the simple characters. 
The Worth? four dot test and its modification * were found to be 
somewhat confusing, particularly for young amblyopic children; for 
this reason, the test objects were increased in size (at 6 meters 90 meter 
figures, and at the near point 6 meter objects, were used), since many 
amblyopic patients can distinguish only the 60 meter letter at 6 meters. 


The modified test * consists of a 230 mm. object (the figure of a 


child which transmits a red light), a 180 mm. object (the elephant 
which transmits a green light) and a 125 mm. white ball, with a red 
and a green square in the center, each square being 20 mm. in diameter 
(figure). 
THE TEST 

The patient wears the red and green reversible plastic spectacles (the red 
glass before the right eye and the green glass before the left eye). The test 
box is illuminated, and if the patient sees only the red child and the red square 
in a pink ball, he is using the right eye alone. If the green elephant and the 
green square are seen, then only the left eye is being used. However, if the 
patient is able to make out the red child, the green elephant and the white ball 


This study was aided by a grant from the Ophthalmological Foundation, 
Inc., and the John and Mary R. Markle Foundation. 

From the Department of Ophthalmology, New York University, and the 
Department of Research, New York Eye and Ear Infirmary. 

1. Berens, C.: A Test for Binocular Vision, Particularly Applicable to the 
Examination of Amblyopic Children, Am. J. Ophth. 23:687, 1940. 

2. Worth, C.: Squint: Its Causes, Pathology and Treatment, London, 
Bailliére, Tindall & Cox, 1921, p. 14. 

3. Berens, C.: Modification of the Worth Four-Dot Test, Am. J. Ophth. 
23:561, 1940. 

4. Manufactured by R. O. Gulden, 893 Faulkrod St., Philadelphia. 
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with the red and green squares, he has at least first grade binocular vision. 


Diplopia is present if the patient sees a red child, a green elephant and two 
balls, one green and the other red. 


Advantages.——Not only are the figures large enough for most 
amblyopic patients, but the characters are usually recognized by children 


The modified three character test for binocular vision. 


from 3 to + years of age; the child is thus more cooperative, and more 
capable of giving intelligent answers. The red and green squares in the 


white ball provide another test for the detection of suppression and act 
as a check on fusion. 
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EFFECTS OF DIABETES ON CATARACT AND ON VISION 


BENJAMIN LEE GORDON, M.D. 
ATLANTIC CITY, N. J. 


ESPITE the fact that in the severest cases of hyperglycemia the 

crystalline lens is clear enough to allow adequate visualization 
of the deeper structures, there is a deep-rooted belief that a relationship 
exists between cataract and diabetes. Ancients knew that an excessive 
amount of sugar in the urine is a pathologic condition. They also 
were aware that opacity of the lens, presently known as cataract, 
unless it is removed, may cause blindness. Hindu physicians far back 
in antiquity recognized diabetes mellitus by observing that flies and 
insects fed on the urine of certain patients. Susruta, the father of 
Indian surgery, was familiar with both the clinical picture of the 
disease and with the sweet taste of the urine of diabetic persons. 
Diabetes was, and still is, a disease prevailing among the Hindus. 

Cataract was recognized as a serious ocular lesion by the Egyptians 
still earlier (probably by 3500 B. C.). Some of the cases of blindness 
of the patriarchs mentioned in the Old Testament! were probably 
due to cataract. Susruta* (about 1000 B. C.) described cataract 
as an opacity of the lens caused by a derangement of the intraocular 
fluids. 

The crystalline lens was described by Celsus (25 B. C.—50 A. D.) 
as “a drop of humour from which proceeds the faculty of vision 
called by the Greeks, crystaloids.” ** 

John Rollo® was first to observe (1798) cataract in diabetic 
persons as a distinct clinical entity. This observation was confirmed 
thirty-six years later by Berndte (1834) and by Himler and Benedikt, 
respectively, in 1843 and 1844. 


The concept of what constitutes cataract has since undergone changes. 
When ancients referred to cataract, they had in mind a white or 


1. Genesis 27:1, 4:10; Exodus 4:11; Leviticus 19: 14, 21:18; Deuteronomy 
15:21, 27: 18, 28:29; I Samuel 4:15; II Samuel 5:6; I Kings 14: 4. 

2. Susruta: Uttara Tantra, in Susruta Samhita, Sharma, Bombay, 1000 B. C., 
chap. 7; cited by Dutt, C.: Prehistoric Cataract Operation, Arch. Ophth. 20:3 
(July) 1938. 

2a. Shastid, T. H., in Wood, C.: American Encyclopedia and Dictionary 
of Ophthalmology, Chicago, Cleveland Press, 1915, vol. 3, p. 1947. 

3. Rollo, J.: An Account of Two Cases of Diabetes Mellitus, London, C. 
Dilly, 1798; cited by Duke-Elder,?° p. 3204. 
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yellowish mark covering the pupillary area. Even when Rollo called 
attention to the relation of disturbance of carbohydrate metabolism to 
cataract, the term cataract had a different significance. The obser- 
vations by Rollo and his followers were made prior to the invention 
of the ophthalmoscope (von Helmholtz, 1851), the slit lamp (Gullstrand, 
1911) and the corneal microscope (Czapsky, 1914). To the early 
ophthalmologists the term cataract referred to something that the 
examiner saw with his naked eye; but since the invention of these 
mechanical devices the term cataract has become less definite. Exami- 
nation of the lens by means of a slit lamp reveals in nearly all persons 
over middle age a faint yellow or brown color in the nuclear portion. 
From this stage, which is characteristic of nuclear sclerosis, all degrees 
of increasing pigmentation are found. The term cataract may include 
an opacity of the lens or capsule which seldom interferes with the 
useful employment of the eye. The diagnosis is based on the 
arbitrary point of view of the examiner. Consequently, statistics 
obtained by different observers have different applications. 

The more one examines the eyes of elderly persons, the more 
one is impressed with the dictum of Walther that “every one becomes 
cataractous who does not die prematurely.” The percentage of those 
who have the lenticular opacities sufficiently developed to cause com- 
plaints and are entered on the records of the ophthalmologist as having 
incipient cataract is very small, the number ranging from 5 to 10 
per cent of all patients examined. Herman Knapp observed that of 
6,379 persons treated in New York only 5.5 per cent could be called 
cataractous. Of these cataracts, a very small proportion were mature. 
In the Wills Eve Hospital of Philadelphia, of 129,806 patients registered 
over a period of twenty years, only 1,428 had cataract extractions. 
This indicates that only 1.1 per cent had mature cataracts. In later 
years, when the number of patients registered at the Wills Eye Hospital 
was larger, a still smaller percentage of mature cataracts was recorded. 
Lowenstein stated the belief that after the age of 50 cataract is just as 
physiologic as gray hair or wrinkled skin. This being the case, it is 
difficult to say whether in persons over 50 the opacities seen in the 
lens are due to natural causes or are brought about by a particular 
disease. 

Authorities, such as Knapp (1863), Becker (1883), Deutschmann 
(1877) and Kako (1903), found that diabetic cataract is histologically 
similar to ordinary senile cataract. Gallus * stated that the cataractous 
character of the lens in diabetic patients was due to premature senility 
or heredity, but that it was not a distinct clinical entity. 


4. Gallus: Deutsche med. Wehnschr. 55:648, 1909. 
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Of 1,100 patients in Heidelberg operated on for cataract in Becker's 
clinic, 11, or 1 per cent, had sugar in various quantities in the urine. 
This small number of patients with glycosuria may be found among 
noncataractous persons also and is of no significance. Moore ® stated 
that “the term diabetic cataract does not apply to small opacities 
because by chance they happen to be present in diabetic subjects.” 
Parsons ° affirmed that the so-called diabetic cataract is by no means 
diabetic in the proper sense of the term. Senile cataract of the usual 
type often occurs and should be treated in the ordinary manner. True 
diabetic cataract is comparatively rare. Horner's attempt to prove the 
entity of diabetic cataract by the frequent occurrence of punctate 
opacities in the posterior cortical region in the lens of patients is 
not conc:usive. Waite and Beetham‘ pointed out that, although punc- 
tate opacities and crystalline deposits are common in diabetes mellitus, 
diabetic patients are no more likely to have cataract than are non- 
diabetic patients. The fact is that senile cataract may occur in cases 
of diabetes as in those of other constitutional diseases. Deutschmann * 
maintained that certain cases of cataract are of nephritic origin so far 
as extensive and long-continued renal conditions impair the general 
nutrition of the system and favor the development of cataract. 

On the other hand, von Graefe found that one fourth of all his 
diabetic patients had cataract. Spalding and Curtis, reporting from 
Joslin’s clinic, found that 10.4 per cent of diabetic patients were 
cataractous. In von Noorden’s clinic the percentage of cataract among 
477 diabetic patients was 13 per cent." 


Kirwan,'" who observed a large number of diabetic patients in 
Bengal, where diabetes mellitus is said to be more prevalent than in 
any other part of the world and where, consequently, one expects to 
encounter a large number of cases of cataract, stated: 


The incidence of cataract there is greater in persons with diabetes than in 
non-diabetic persons of the same age, and as a result diabetic lens changes appear 


5. Moore, R. F.: The Eye and Its Diseases, Philadelphia, W. B. Saunders 
Company, 1936, pp. 814-815. 

6 Parsons, J. H.: Diseases of the Eye, New York, The Macmillan Company, 
1936, pp. 318-319. 

7. Waite, J. H., and Beetham, W. P.: The Visual Mechanism of Diabetes 
Mellitus, New England J. Med. 212:367 and 429, 1935. Wilder, R. M.: Clinical 
Diabetes Mellitus, in A Primer for Diabetic Patients, Philadelphia, W. B. 
Saunders Company, 1941, p. 276. 

8. Deutschmann, R.: (a) Fortgesetzte Untersuchungen zur Pathogenese des 
Cataract, Arch. f. Ophth. 23 (pt. 3):12, 1877; (b) Zur Regeneration des Humor 
Aqueous, ibid. 25 (pt. 2) :213, 1879. 

9. von Noorden, C., and Isaac, S.: Die Zuckerkrankheit und ihre Behandlung, 
Berlin, Julius Springer, 1927, p. 322. 

10. Kirwan, E. O.: Diabetic Cataract, Brit. J. Ophth. 17:346, 1933. 
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at a relatively earlier age and tend to mature more rapidly. In early life there 
is an undoubted association of cataract with diabetes. This cataract occurs when 
the disease is severe and develops rapidly in both sexes. The opacities occur first 
in the posterior cortical layers and extend into the anterior cortical layers; they 
are situated immediately beneath the capsule. 

He reported 4+ cases of diabetic cataract with definite morphologic 
features. 

I have seen many cases of cataract among diabetic patients, although 
I cannot claim to have seen as many as have been reported from 
Joslin’s clinic. Most of these patients were, of course, referred to 
me by professional colleagues as being known to have diabetes. In’ 
a few of these diabetic patients the appearance of the fundus differed 
from that of nondiabetic patients. I have watched the development of 
many cataracts from their incipiency. In some cases the progress 
of maturation of the cataract seemed to be somewhat checked by dietary 
measures and the use of insulin. I have not tested the cataracts of 
nondiabetic patients by a similar course of treatment. I recall 2 cases 
of cataract in one family, those of a sister and a brother. The sister, 
who was 65, had diabetes. The brother, aged 61, had a nondiabetic, 
senile cataract. Both patients were studied for six years, from the 
incipient stage of their cataracts. The diabetic cataract never matured. 
It responded to dietary management and small doses of insulin. The 
nondiabetic cataract matured and was extracted. 

The case of diabetic cataract mentioned supports the opinion 
expressed by Nettleship that the opacities gradually disappear (or at 
least their progress is checked) with the subsidence of the hyper- 
glycemia. Koenig“ observed a cataractous lens in a case of diabetes 
which cleared up entirely. In the course of two years vision improved 
in one eye from counting fingers to 20/30. In the other eye the 
opacity remained, although it was less dense than in the previous 
examination. Joslin confirmed this observation when he stated that 
“the haziness of the lens in initial cataract may be diminished with 
constitutional treatment and improvement of the diabetes.” 

It is evident that the wide discrepancy in statements among 
observers is due to the difference in standards by which they measure 
the opacities. What von Graefe called cataract, other observers 
merely classified as an opacity. 

Juvenile cataract is the one form which is associated with diabetes if 
it is not caused by traumatic conditions or inheritance. Juvenile 
cataract is characterized by a milky deposit in the pupillary area of 
both eyes. In this form of cataract the lens is soft, commencing with 
small, discrete, cloudy opacities beneath the anterior and posterior 


11. Koenig: Ann. d’ocul. 1897, p 398, cited by Norris.?° 
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capsules and with dustlike opacities and iridescent crystals throughout 
the lens. These increase in number until they become confluent. 
Nobécourt and Ducas ‘* examined 10 diabetic patients with juvenile 
cataract by means of the slit lamp and found that the main difference 
between the juvenile cataract and the common senile cataract is 
that in the former the opacities are subcapsular, involving the anterior 
and posterior portions of the lens. Waite and Beetham applied to this 
form of cataract the term “flocculent cataract,” and Duke-Elder 
termed it “true diabetic cataract.” 

In the study of 750 young diabetic patients made in Joslin’s clinic 
in the early part of the present century, 15 were found to have opacities 
of the lens.‘* O’Brien, Molsberry and Allen ** found in 126 young 
diabetic patients, with ages ranging from 2 to 23 years, that the 
incidence of cataract was as high as 16 per cent; the morphologic 
features of the cataracts differed, only 2 of the common type being 
observed. Von Noorden and Isaac observed 6 cases of juvenile cataract 
in their extensive experience. Kirby *® reported the case of a patient 
16 years of age in which the cataract developed to the immature 
stage in four days. Scheffels reported a case in which the cataract 
| matured on the fourth day after the onset of diabetes, and Kirby 
described 1 case in which the cataract appeared on the eleventh 
day after onset of the disease. Von Noorden and Isaac reported a 
case of juvenile cataract occurring at the age of 11 months. Kirby ** 
reported cataracts in 5 and 7 year old patients. Juvenile cataract 
usually occurs in cases of severe diabetes and develops rapidly in a 
period of from a few hours to several weeks. In the severer forms 
the cataracts are more frequent and more rapid in development. The 
cataract, however, is not necessarily associated with diabetic coma 
or acidosis. In cases of mild diabetes the lens is not free from opacities. 


I have seen only 2 cases of cataract in young diabetic patients, 
and both were of a mild type. One case was that of a girl 12 years 
of age who was anemic and underweight. For about three months 
! the parents had noticed the pupillary areas turning gray. Vision was 

1/200 in each eye. Urinalysis showed a large quantity of sugar. Her 
blood sugar was 175 mg. per hundred cubic centimeters. Examination 
with the slit lamp revealed many dusty opacities and a few iridescent 
crystals. The other case was that of a boy aged 10 years who 


12. Nobécourt, P., and Ducas, P.: Presse 
méd. 4:1513, 1933. 

13. White, P.: Diabetes in Childhood and Adolescence, Philadelphia, Lea & 
Febiger, 1933. 

14. O’Brien, C. S.; Molsberry, J. M., and Allen, J. H.: Diabetic Cataract, 
J. A. M. A. 103:892 (Sept. 22) 1934. 


15. Kirby, D. B.: Cataract and Diabetes, Arch. Ophth. 9:966 (June) 1933. 
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had been treated for diabetes mellitus for two years. His ocular 
complication started only a few weeks before consultation. Vision 
was 6/100 in each eye. Examination of the eyegrounds revealed 
many discrete opacities in the cortical substance. He received 25 
units of insulin daily. A correction of —1.50 sph. increased his 
vision to 6/30 in the right eye and to 6/18 in the left eye. 


THEORIES OF DIABETIC CATARACT 


Perhaps the most puzzling problem with regard to diabetic cataract 
is that of its etiology. There have been advanced almost as many 
theories as there have been investigators. Their investigations have 
covered a wide range of subjects; a few of these theories will be 
cited here. Kunde '® in 1857 advanced the theory that cataract is 
caused by abstraction of fluid from the lens by the sweetened aqueous 
humor. The dryness cf the lens thus caused it to lose its transparency. 
-vidence in confirmation of this theory was furnished by Stoeber ‘* in 
1862 and others, by experiments on frogs, fishes and rabbits. 

It is related that S. Weir Mitchell (1849-1914) injected sweetened 
fluid subcutaneously into a frog, and noted that its lenses became 
opaque. Richardson obtained the same results by immersing frogs 
and fishes in sweetened water. Others caused cataract in rabbits and 
frogs by introducing fluids into the conjunctivas.’* Still others injected 
sugary fluid into the blood vessels of a frog and found that the lenses 
became opaque; they then placed the frog back into clear water and 
found that the lenses became clear. 

These conclusions were refuted by Deutschmann,'’’ who noted that, 
whereas such findings may be true of lower animals, they are not 
true of human beings. He showed that a much larger amount of 
sugar than the 2 per cent found in the aqueous fluid of diabetic 
patients is necessary to produce cataract in human subjects. (Five 
per cent is required.) Norris,?° coming to the defense of the theory 
of the abstraction of fluid, stated that Deutschmann’s observations on 
men were spread over only a short time and that there does not 
appear to be any reason that extremely minute quantities of sugar 
acting over a long period could not have a cumulative effect. 


16. Kunde: Ztschr. f. wissench. Zéol. 8:466; cited by Norris,2° p. 29. 

17. Stoeber, V.: Diabéte; cataracte; extraction linéaire; présence du glycose 
dans le cristallin, Ann. d’ocul. 48:192, 1862. 

18. Kleen, E.: Diabetes Mellitus, Philadelphia, P. Blakiston & Co., 1900, p. 119. 

19. Deutschmann, R.: Pathologische-anatomische Untersuchung einiger Augen 
von Diabetikern, nebst Bemerkungen iiber die Pathogenese des diabetischen Cataract, 
Arch. f. Ophth. 33:229, 1887. 

20. Norris, William F.: System of Diseases of the Eye, Philadelphia, J. B. 
Lippincott Company, 1900, vol. 4, p. 321. 
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The fact is that cataract of experimental diabetes is always produced 
rapidly, whereas clinical cataract usually forms slowly. 

Mitchell and Dodge ** experimented on rats whose diet contained 
lactose as the sole carbohydrate and to the extent of 70 per cent of the 
ration. In ten weeks bilateral mature cataract developed in 68 
per cent of the rodents, and definite cataractous changes were detectable 
in the rest. Control animals fed starch, maltose, dextrose or sucrose 
as the sole carbohydrate exhibited no abnormality of the lens. Except 
for the cataracts, the eyes of the rats on the lactose ration appeared 
to be in as good general condition as those of the controls. The 
iris, cornea, sclera, ciliary body and retina were histologically normal. 

Yudkin and Arnold * stated that there can be little doubt con- 
cerning the effect of diets containing galactose on the lens of the eye. 
Clinically, their experiments demostrated that a nuclear cataract 
develops in the young albino rat and a cortical cataract in the older 
animal. If the animals were allowed to continue on the diet, mature 
cataracts developed. Preliminary studies revealed that the blood 
sugar was as high when diets containing other carbohydrates were used 
as when lactose and galactose were the dietary sugar. The quantity 
of reducing substances in the urine of animals fed diets containing corn 
starch and dextrose was small as compared with the amounts found 
in the urine of animals fed diets containing galactose and lactose. 

Muller ** proved that in the lens ascorbic acid is formed from 
sugar according to the following equation: Sugar + oxidized gluta- 
thione = ascorbic acid + reduced glutathione. On the basis of other 
work, he expressed the belief that there is a close relation between 
vitamin C and the amount of carbohydrate and phosphatide present 
in the lens. Miller concluded that in the development of a cataract 
the lens loses not only vitamin C but also its acid-soluble organic 
phosphorus. On the other hand, the inorganic phosphate is usually 
not reduced in amount, and frequently more is found than in the 
normal lens, an observation which is in agreement with the increase 
in calcium known to occur in cataractous lenses. 


Fischer ** found that the lens has greater power of absorbing 
water than the outer coats of the eye. The lens swells in solutions of 


21. Mitchell, H. S., and Dodge, W. M.: Cataract in Rats Fed on High Lactose 
Rations, J. Nutrition 9:37, 1935. 

22. Yudkin, A. M., and Arnold, C. H.: Cataracts Produced in Albino Rats 
on a Ration Containing a High Proportion of Lactose or Galactose, Arch. Ophth. 
14:960 (Dec.) 1935. 

23. Miiller, H. K.: The Amount of Acid-Soluble Organic Phosphate in Normal 
and Cataractous Lenses, Arch. f. Augenh. 109:497, 1936. 

24. Fischer, F. P.: Investigation of the Hydrophilic Properties of the Lens, 
Arch. f. Augenh. 108:517, 1934. 


: 
¥ 
of 
. 
| 
x | 
a 
| 
| 


GORDON—DIABETIC EFFECT ON CATARACT AND VISION 469 


a strength, and after periods of exposure, at which the outer coats of the 
eye lose water, and with much greater rapidity. Correspondingly, the lens 
maintains its water content to a much greater degree. While the 
outer coats of the eye reach a constant weight after exposure to 37 C. 
for 80 minutes, the loss of water from the lens continues up to 336 
hours under the same conditions. For the most part, the water 
in the lens is bound to colloids, while in the external coats of the 
eye only a very small portion is in this condition. This is of consider- 
able importance in maintaining the transparency of the lens. 

Duke-Elder *° advanced the theory that the hydration of the lens 
by osmotic influences, owing to a disturbance in the equilibrium of the 
tissue fluids, may produce opacities. With a rising blood sugar, the 
effective osmotic pressure of the tissue fluids tends to fall, owing to a 
loss of salts. The lowered osmotic pressure of the aqueous thus 
determines an inflow of water into the Jens, and eventually the edema 
and hydration, with resulting cataract. 

Braun ** showed that diabetic cataract is not necessarily the result 
of a shift in the osmotic equilibrium between the lens and the aqueous 
humor of the eye, nor did he think that the acid intoxication of the 
organism in severe diabetes is the causal factor. He stated the belief 
that other, still unknown, factors play a part and that the question 
of predisposition should be given attention. He stated that further 


large doses of insulin do not damage the lens. On the contrary, it 
has been demonstrated that under the influence of large doses of insulin 
advanced opacities of the lens may rapidly disappear. 

Salit stated : 


Both cataractous and sclerosed lenses increase in weight up to the last stages, 
whereupon there is a marked and abrupt decrease in weight. This indicates that 
the increase in weight in the lenses of both types is chiefly due to absorption of 
water and that the sudden decrease in weight is produced by diffusion of the dis- 
solved lens substance into the aqueous and vitreous at the height of intumescence.2# 


Carey and Hunt ** found the phosphorus content of the cataractous 
lens of diabetic patients to be much lower than that of the normal 
lens or the cataractous lens of nondiabetic persons. The calcium contents 
of the cataractous lenses of diabetic and of nondiabetic persons were 


25. Duke-Elder, W. S.: Text-Book of Ophthalmology, St. Louis, C. V. Mosby 
Company, 1938, vol. 3, p. 3208. 


26. Braun, R.: Diabetic Cataract and Insulin Therapy, Klin. Wehnschr. 
14:222, 1935. 


26a. Salit, P. W.: Total Lipids of Human Cataractous and Sclerosed Lenses, 
Am. J. Ophth. 20:157, 1937; The Biochemistry of the Aqueous, Lens and 
Vitreous, Arch. Ophth. 4:374 (Sept.) 1930. 


27. Carey, H. U., and Hunt, H. M.: The Chemical Nature of Cataract in 
the Diabetic, New England J. Med. 212:463, 1935. 


ie 

| 
| 
| 
; 
| 

j 
| 


470 ARCHIVES OF OPHTHALMOLOGY 


about the same. Whether the difference in phosphorus content and 
the correspondingly greater calcium-phosphorus ratio are significant of 
the cataract in the lens of diabetic persons, or of the lens as such, is not 
clear, since normal lenses from diabetic persons were not examined. 
Determination of the phosphatide content of young and old ox lenses 
by the method of Fiske and Subbarow ** showed that young lenses 
contain more acid-soluble organic phosphate and more ascorbic acid 
than do old lenses. Similar determinations made on cataractous lenses 
from oxen revealed that less acid-soluble organic phosphate was present 
than in the normal lens. 

E. Graefe stated that in all cases of diabetes save the mildest 
form there are accompanying vascular changes and that in every case 
of diabetes of eight years’ duration a retinal condition develops. ‘The 
retinal changes are an indication of similar changes in other vascular 
areas throughout the body. The lens, not the vascular system, is 
first to suffer because the adjacent organs that supply it with nourish- 
ment have undergone changes. Other causes are acidosis or acid 
intoxication caused by an abnormal production of acid in the system; 
its faulty elimination has been given as a cause of cataract in diabetes. 
Failure of endocrine function, affecting primarily the internal secretion 
of the pancreas, was mentioned as a cause by Carl Schotz (1913) 
and Lowenstein (1926). Avitaminosis has been mentioned as another 
cause. 

De Ruyter,®® summarizing the causes of senile cataract as deter- 
mined by physical, chemical and clinical investigations, raised the 
question of the cause of death of the cells in the lenticular fibers. 
Increased knowledge of the life processes of the lens indicates that 
the causes are many. Death of the lenticular fibers can be caused by the 
aging process, by changed permeability or changed function of the 
lenticular epithelium or capsule or by defects in the blood vessels 
of the corpus ciliare, in the secretory function or in other elements of 
the blood-aqueous barrier. Electromagnetic oscillations may cause 
cataract. Defects which impair the composition of the blood, such as 
j disturbances in the interretinal absorption of vitamins, disorders of 
the secretory glands (liver, thyroid and pancreas) and impairment of 
the regulatory mechanism for many blood constituents, may also 
be factors. 


EFFECT OF DIABETES ON VISION 


Irrespective of the effect of diabetes on cataract, it is a fact that 
this condition definitely impairs vision. Changes in refraction, in the 


28. Fiske, C. H., and Subbarow, Y.: 
J. Biol. Chem. 66:375, 1925. 
29. de Ruyter, J.: Causes of Senile Cataract, Ophthalmologica 102:93, 1941. 
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direction both of hypermetropia and of myopia, are due to alterations in 
the refractive index of the cortex of the lens, probably brought about by 
osmotic changes. 

An increase in the blood sugar is accompanied with myopia; a 
decrease is associated with hypermetropia. This decrease may change 
the vision from 1 to 4 D. A change of 7 D. has been reported. 
Gould, several years ago, collected 27 cases of diabetes with failure 
of visual acuity. In 14 of these cases there was a change toward 
myopia. The early stages of cataract are marked by myopia, due to 
the increase in the optical density of the lens. The myopia is most 
evident when the nuclear parts are particularly involved. A sudden 
change toward myopia should always suggest the possibility of diabetes 
and direct the attention to examination of the urine. If the change 
occurs in a patient with diabetes, it should call attention to the possibility 
of a relapse. A sudden appearance of hypermetropia is a sign that 
the blood sugar is low and that diabetic treatment should be carried out 
cautiously. In either case the patient should be told that glasses, if 
needed, are only a temporary measure. 

These changes are best seen in diabetic children or young adults, in 
whom the opacities of the lens progress rapidly (Gifford). In diabetic 
subjects the near point of vision frequently recedes, owing to a change 
in the density of the lens. I have seen a number of relatively young 
diabetic patients who complained of presbyopia; 1 was 30 years of age. 
Presbyopia in the young is characterized by difficult power of accommo- 
dation caused by the asthenia resulting from disease. The transitory 
visual disturbances associated with diabetes mellitus occur generally 
during the acute stage or after an acute exacerbation. They usually 
occur in the form of myopia before the treatment of the diabetes has 
started, with a hypermetropic change following soon after treatment has 
begun. The hypermetropia develops after the institution of dietary 
regulations, as well as insulin treatment. A diminution in accommoda- 
tion occurs in the myopic, as well as in the hypermetropic, state. Subjec- 
tive symptoms of impaired vision are present in some cases and 
absent in others. The severity of the subjective symptoms is not 
proportional to the degree of change in the refractive error. It may 
be great when the refractive error is small and insignificant when the 
refractive change is great. The same is true of the faculty of accommo- 
dation. The visual disturbances are transitory and should not cause 
alarm to the patient or physician. Glasses should not be prescribed 


until the vision has become stationary unless the work of the patient 
requires it. 
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CONCLUSIONS 


It is evident that the mechanism of diabetic cataract (as of non- 
diabetic cataract) has not been demonstrated. The fact that hyper- 
glycemia may cause cataract in young subjects and will not affect older 
persons shows that other factors contribute to the formation of cataract. 
These other factors include glandular disturbances, vitamin deficiencies 
and unbalanced metabolism of the capsule or the aqueous. The lens 
derives its nourishment and oxygen from the ciliary membrane through 
the medium of the aqueous, and its waste products are eliminated 
through the vertex veins. If, for some reason, this complicated 
metabolism is interfered with, degeneration of the lens may follow, and 
insulin will be valueless unless supported by other therapeutic measures. 

While the effect of diabetes on the adult lens has not been scientifi- 
cally demonstrated, it has been shown that this condition exhibits a 
tendency to alter vision, even though this change may be transitory. 
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TUBEROUS SCLEROSIS IN THREE SIBLINGS 


PAUL W. MILES, M.D. 
AND 


JOSEPH M. DIXON, M.D. 
ST. Louls 


UBEROUS sclerosis (Bourneville’s disease) is a familial heredo- 

degenerative disease characterized by tumors in the brain, retina 
and skin, and sometimes other organs. There are convulsive seizures 
beginning in early childhood, tumors of the retina or disk,' adenoma 
sebaceum of the butterfly area of the face and radiopaque lesions in 
the brain. Lesions of all three areas (brain, retina and skin) must 
exist for the diagnosis of tuberous sclerosis in an isolated case, but 
a single lesion may be found in siblings of persons known to have 
the disease. 

Tuberous sclerosis is described chiefly in the neurologic literature. 
Ocular lesions are said to occur infrequently.* Study of the patients 
in the present series suggests that the smaller retinal lesions in tuberous 
sclerosis are so inconspicuous as to be easily missed, even when they 
are specifically sought. Although about 150 cases have been described 
in the literature, neurologists say that in any institution for the mentally 
deficient tuberous sclerosis is common. 

The first case was described by von Recklinghausen * in 1863, accord- 
ing to Critchley and Earl. Bourneville * named the disease “tuberous 
sclerosis” in 1880. The mulberry tumors in the retina were first 
described by van der Hoeve® in 1920. 


From the Department of Ophthalmology, Washington University School of 
Medicine, and the Oscar Johnson Institute. 


1. Reese, A. B.: Relation of Drusen of the Optic Nerve to Tuberous 
Sclerosis, Arch. Ophth. 24:187 (July) 1940. 


2. Critchley, M., and Earl, C. J. C.: Tuberose Sclerosis and Allied Condi- 
tions, Brain 5§:311, 1932. 


3. von Recklinghausen, V.: Verhandl. Berl. Gesellsch. f. Geburtshilfe 15:75, 
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4. Bourneville, D.: Sclereuse tubereuse des circonvolutions cérébrales ; idiotie 
et épilepsie hémiplegique, Arch. de neurol. 1:81, 1880. 


5. van der Hoeve, J.: Eye Symptoms in Tuberose Sclerosis of the Brain, 
Tr. Ophth. Soc. U. Kingdom 40:329, 1920. 
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PATHOLOGIC CHARACTERISTICS 


The pathologic features of tuberous sclerosis were described by van 
der Hoeve® in 1920, Feriz in 1930, Fleischer in 1935, Bergstrand in 
1936 and Messinger and Clarke in 1937.° 

The retinal tumors originate in the nerve fiber layer and extend 
to the ganglion cell layer. They consist of cystic structures containing 
hyaline material, which may be calcified. The tumor cells are large 
and resemble primitive glial cells. Reese’ expressed the opinion that 
drusen of the optic disk may be an indication of tuberous sclerosis. 

The cerebral lesions were described * as tumors from 1 to 3 cm. in 
diameter, occurring usually in the walls of the third and lateral ventricles, 
but also in other parts of the brain and spinal cord. These tumors 
consist of large neuron cells, probably glial in origin. According to 
Feriz, the opacities seen roentgenographically are calcified blood sinuses. 

Adenoma sebaceum begins early in life in the butterfly area of the 
face and becomes progressively worse. The papules are reddish 
brown and may be from 1 to 4+ mm. in diameter. They represent 
hypertrophy of the sweat and sebaceous glands. Other cutaneous 
lesions are common: vitiligo, nevi and café au lait spots, as in neuro- 
fibromatosis. 
REPORT OF CASES 


Three siblings, aged 10 years, 8 years and 22 months, respectively, were studied. 
The mother stated that each child had a normal birth and infancy until the age of 
from 6 to 8 months, when epileptiform seizures occurred. These varied from brief 
jerking of the head or shoulder muscles without loss of consciousness to grand 
mal convulsions. At 6 months of age, both the older children were hospitalized 
and studied without the cause of the seizures being determined. The mother dis- 
covered independently that they decreased when the children were given frequent 
feedings and enemas of dextrose. It was assumed that the children had hyperinsulin- 
ism, although low values for the blood sugar were not obtained. At about the age 
of 2 years, the cutaneous lesions appeared on the face and other parts of the body 
in the older children. None has appeared on the 22 month old child at the time 
of this report. 


Three types of cutaneous lesions occurred in the older children (figs. 1 4 and B 
; and 2B). The adenoma sebaceum was scattered over the butterfly area, and to a 
lesser degree about the forehead and below the lower lip. These suggested freckles 
but were firm, palpable, vascular nodules. In figure 1.4 a papilloma is seen on 
the upper left eyelid, which was removed by electrolysis two years ago. A patch 
of leukoderma was found on the right temple (not visible in figure 1 4). In figure 
2 B, above the left eye, was a soft gray, elevated lesion about 1 by 1.5 cm. Similar 
lesions occurred on the trunk and the legs. 

Roentgenograms of all 3 children showed cerebral opacities (figs. 2.4 and 3). 
It is surprising to find calcification of such lesions in a 22 month old child. The 
calcified lesions were in close relation to the lateral ventricles when viewed in the 
stereoscope. 


6. Messinger, H. C., and Clarke, B. E.: Retinal Tumors in Tuberous Sclerosis, 
Arch. Ophth. 18:1 (July) 1937. 
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Case 1.—M. K., a girl aged 10, was first seen Jan. 26, 1948, with the complaint 
of poor vision in the left eye. She had been seen three years before by an ophthal- 
mologist, who did not prescribe glasses because of high anisometropia. Her 
epileptiform seizures became less frequent after the age of 2 years. There were 
no temper tantrums or convulsions. Progress in school had been normal, and at 


Fig. 1 (case 1).—A, M. K. at the age of 8 years, showing adenoma sebaceum 
and tumor of the eyelid (courtesy of Dr. J. Grindon). 

B, photograph of the fundus showing tuberous sclerosis with hemorrhage. 

C, M. K. at the age of 10 years, after removal of the larger lesions. 

D, diagram of lesion. 


the age of 10 she was in the fifth grade. During early childhood there was a 
pneumococcic infection of the left (the diseased) eye, which was treated with drops 
daily for three weeks. 


Figure 1 C does not do M. K. justice, for she was found to be a happy, courteous, 
10 year old girl of normal intelligence and personality. Vision was 6/6 in the right 
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eye and 1/120 in the left eye. With homatropine cycloplegia the visual acuity was 
6/6 with a correction of —0.50 D. cyl. for the right eye and —9.00 D. cyl. for the 
left eye. Pupillary diameter was 3 mm. on the right and 4 mm. on the left. The 
pupils reacted to light, in accommodation and consensually. The cover test showed 
slight exophoria without glasses. 

Ophthalmoscopic study of the right eye revealed nothing abnormal except for 
one very small white, hazy lesion, about the width of an adjacent artery, at 
12 o'clock in the periphery. In the left eye, the disk showed deep physiologic 
cupping. In figure 1, B and D show the principal lesion in the retina of the left 
eye. It was almost as large as the disk and was elevated about 3 D. It consisted 
of about twenty spherules of translucent material, resembling a pile of tapioca or 
glass beads, covering the vessels. The spherules were larger and less numerous 
than those illustrated in the literature. A small, superficial hemorrhage was asso- 
ciated with a small vessel under the temporal border of the tumor. This was found 
to be partially absorbed, on April 10. In the same eye, superior to the macula, there 


Fig. 2 (case 2).—4, roentgenogram of the skull showing calcified lesions of 
tuberous sclerosis. 

B, (P. K., aged 8), adenoma sebaceum and soft gray lesion above the left eye. 

C, diagram of retinal lesions. 


was another lesion which was precisely circular and the size of the disk. This 
lesion was not elevated and had a white center and pink periphery. A large vein 
was seen partially obscured at the upper margin. Three other lesions were found 
in the periphery by use of the binocular ophthalmoscope. These resembled small 
drusen, except that they were definitely on the surface and were obscured by 
vitreous haze. 

The electroencephalographic report was as follows: “The record showed a 
regular and fairly continuous 10 per second baso-occipital frequency pattern, 
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reflected in the anterior leads. There was a definite asymmetry of amplitude in 
the occipital leads, with the right side constantly higher than the left but with no 
other abnormality of pattern. No paroxysmal activity was observed. No other 
focal signs were apparent. 

Case 2.—P. K., aged 8 years, the brother of M. K., was seen Feb. 7, 1948. His 
birth and infancy were normal until the age of 5 months, when he began to have 
small seizures characterized by jerking of his head and shoulders. These rapidly 
progressed in frequency and severity for the next two months, until they occurred 
two to three times daily and became severe clonic movements of the trunk and 
upper extremities. He could not be restrained during these seizures, which were 
followed by sound sleep for an hour or more, from which he could not be awakened. 


Fig. 3.—A, (P. K.), roentgenogram of the skull, showing tuberous sclerosis. 
B (S. K., aged 22 months), roentgenogram of the skull, showing calcified lesions 
of tuberous sclerosis. 


Since the age of 2 years, the frequency of seizures had decreased, so that during 
the two years preceding this report there had been only a few. Recent attacks 
followed periods of emotional instability and consisted of coughing and gagging, 
with inability to speak for about fifteen minutes. No clonic movements occurred. 

P. K. had been retarded mentally. His speech began to develop at the age of 
4, and at the time of this report he was in a special school class for retarded 
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children. ‘The teacher stated that his behavior and management were at about the 
5% year level, and that he read in the second reader. He spoke better than would 
be expected because of a good social background. He followed directions poorly, 
and his handwork was poor for the 5 year age group. His mother stated that he 
became angry frequently because of difficulty in explaining things. 

Figure 2 B shows the adenoma sebaceum and what the children called “elephant 
skin,” above the left eye. Visual acuity was 6/6 in each eye. Refraction with 
homatropine cycloplegia showed slight hypermetropia. Ophthalmoscopic examina- 
tion revealed nothing abnormal except for a group of lesions in the right eye just 
temporal and superior to the disk, shown diagrammatically in figure 2C. The 
lesions were so small and translucent that photographs would not show much. A 
slight vitreous haze enveloped the group. Even if the lesions were seen on routine 
examination of a retina, they would probably be dismissed as innocent drusen. 

Psychometric tests with the Stanford Binet L scale showed a mental age of 
4 years 4 months; an intelligence quotient of 51, a basal year level of 3% and a 
highest success level of 6 years. The performance midscore was 4.5 years. Memory 
for designs was rated 25 points. The Goodenough drawing was attempted. In 
Jenkins oral reading test (A) he had difficulty in the first reader. 

The electroencephalographic report follows: “This record is grossly irregular 
with mixed and slow frequencies in all leads. There are numerous single spike- 
wave formations in all leads on the left side; these do not appear on the right side 
except occasionally in the frontal c»mbinations. This paroxysmal activity is 
highest in the left temporal region. A mixed fast and slow dysrhythmia with a 
focal spike-wave abnormality in the left temporal region. The pattern is highly 
consistent with the diagnosis of a convulsive disorder.” 

Roentgenograms revealed opacities of the brain, which were more conspicuous 
on the right side. 

Case 3.—S. K., a 22 month old sister, entered the hospital on Jan. 26, 1948, 
because of jerking and attacks of unconsciousness, first noticed at the age of 7 
months. The mother described the seizures as nodding of the head, jerking, 
rolling up of the eyes and jerking of the hands and arms for a few minutes, 
followed by a longer period during which the baby was listless and limp. The 
attacks increased until on the child’s admission to the hospital, the seizures were 
occurring as often as three times a day. The child was able to sit at 3 months, 
scoot at 5 months and walk at 10 months of age. She did not talk but did respond 
to command. 

Laboratory studies of the blood and urine revealed normal constituents. Insulin 
tolerance tests were normal. Stereoscopic roentgenograms showed opacities in 
the brain (fig. 3 B). 

Ophthalmoscopic examination was not satisfactory, but two light-colored lesions 
were seen in the superior temporal and inferior nasal regions of the retina of the 
left eye. 

Electroencephalographic studies were reported as follows: “AII leads showed 
irregular, disorganized activity, with frequently recurring spikes and waves of 
high amplitude, sometimes with multiple spikes and waves in all leads; there was 
no asymmetry or other focal signs. The presence of slow paroxysmal dysrhythmia 
with atypical spike-wave paroxysmal activity was consistent with convulsive 
disorder.” 

FAMILY 


STUDIES 


The mother of these siblings, a 30 vear old, highly intelligent woman, a native 
of St. Louis, showed no evidence of tuberous sclerosis. No incidence of any 
manifestation of tuberous sclerosis was known in the family. 
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The father, an electrician, aged 40, was born in this country of Czechoslovakian 
parents, apparently free of tuberous sclerosis. He corresponded with relatives 
and his grandmother in Czechoslovakia, who reported that no other members of 
the family had had any manifestations of tuberous sclerosis. The father was 
examined ophthalmoscopically, but, unfortunately, no roentgenograms or electro- 
encephalograms were obtained. He appeared normal and intelligent, however, 
and had had no convulsive disorder. 

Study of the skin of his face revealed five scattered black moles, about 4mm. in 
diameter and elevated about 2 mm. Under the right lower lid were found two 
hard nodules resembling adenoma sebaceum. No other cutaneous lesions were 
found on the body to suggest tuberous sclerosis. 

Binocular ophthalmoscopic examination revealed abnormal retinas. Scattered 
about the midperiphery were small white round spots in groups and singly, lying 
superficial to the retina and vessels. These spots seemed to rest on the nerve 
fibers, which were more prominent than usual, like beads on a string. In the 
extreme periphery were large groups of smaller white spots resembling retinitis 
punctata albescens. These lesions did not resemble the drusen-like bodies seen 
in the children, which were more translucent. The optic disks appeared normal, 
and there was deep physiologic cupping. Visual acuity was 6/6 in each eye. 


TREATMENT 


The prognosis of tuberous sclerosis is poor, since the cerebral 
lesions become progressively Yarger and more numerous. Most 
patients die before the age of 5 years, and almost all before the age 
of 30. They die of infectious disease or in status epilepticus. No 
specific treatment is known. 

One patient, a white man aged 47, with adenoma sebaceum, 
cutaneous nevi and calcified nodules in the brain, was relieved con- 
siderably of his convulsions by surgical removal of one tumor from the 
frontal lobe. 


The 3 siblings in the present report are receiving methylphenylethy! 
hydantoin (mesantoin ; 3-methyl-5, 5-phenylethyl hydantoin) an anti- 
convulsant drug. P. K., the 8 year old boy who is retarded mentally, 
is receiving glutamic acid, which has been shown to improve such 
young patients. 


COMMENT 


These cases illustrate that tuberous sclerosis is a familial disease, 
but, like many others previously reported, are apparently limited to 
one generation. Urbach and Wiedman‘ in 1929 described a family 
in which the father had adenoma sebaceum and 5 of 11 children had 
tuberous sclerosis, while 1 child had von Recklinghausen’s neurofibroma- 
tosis. The father of the present 3 siblings cannot be said to have any 
of the numerous manifestations of tuberous sclerosis, although he does 
have an anomaly of the retinas. Messinger and Clarke® stated that 


7. Urbach, E., and Wiedman, A.: Morbus Pringle und Morbus Reckling- 
hausen: Thre Beziehungen zu einander, Arch. f. Dermat. u. Syph. 158:334, 1929, 
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some forms of retinal tumors may be confused with medullated nerve 
fibers. They mentioned four types of retinal change: (1) yellowish red 
spots, (2) blurred pigmented spots, (3) nevoid spots and nevi sharply 
outlined and (4) pigmented changes identical with retinitis. The mul- 
berry tumor usually described is a type of “yellowish red spot.” No 
pigmented lesions or retinal nevi were seen in the present series. 
Yellowish red spots and white spots were seen. 

The ophthalmologist should be prepared to diagnose tuberous sclero- 
sis. Patients may consult the ophthalmologist first because of myopia, 
as in the case of M. K., or because of loss of vision due to the position 
of the retinal tumor. Patients with tuberous sclerosis may consult the 
pediatrician first because of convulsions. Finally, a routine roentgeno- 
gram of the skull may show calcification in the brain substance, which is 
pathognomonic. The cerebral calcifications of toxoplasmosis are not 
ordinarily near the lateral ventricles. 

The ophthalmologist should search diligently the retinas of all 
patients with adenoma sebaceum, epileptiform seizures or drusen of 
the disk for the tumors of tuberous sclerosis. The larger tumors 
are unusual; the smaller ones, commoner and exceedingly easy to 
overlook. 

SUMMARY 


Tuberous sclerosis in 3 siblings is reported, all of whom had 
retinal lesions, radiopaque lesions of the brain, abnormal electro- 
encephalograms and epileptiform seizures. The 2 older children had 
adenoma sebaceum and other abnormalities of the skin. The 10 year 
old girl had normal mentality, but the 8 vear old boy’s mental develop- 
ment was retarded two or three years. There is no family history of 
the disease, but the father had an anomaly of the retinas. 


Washington University School of Medicine. 
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Abstracts from Current Literature 


Epitep By Dr. ZENTMAYER 


Anatomy and Embryology 


Tue DEVELOPMENT OF THE ECTODERMAL FRAMEWORK OF THE OPTIC 
NERVE, WITH EspecIAL REFERENCE TO THE GLIAL LAMINA CRIB- 
rosa. H. C. Hapen, Am. J. Ophth. 30: 1205 (Oct.) 1947. 


Haden describes the development of the optic nerve, especially the 
lamina cribrosa. He remarks the unique position of the latter and its 
influence on the ophthalmoscopic picture. The lamina participates in 
all pathologic processes involving the intraocular end of the optic nerve. 
and it must be destroyed before the typical glaucomatous cup can be 
produced. . A number of fine illustrations are shown. W. S. Rezse. 


DIAGNOSIS AND TREATMENT OF A VARIX OF THE ANGULAR VEIN. 
J. P. Jory, Arch. d’opht. 7: 231, 1947. 


A case report is presented, with photographs and a diagram illus- 
trating the anatomic relationship of the angular artery and vein. The 
varix was treated by ligation, with complete cure. S. B. MaRLow 


RETINAL ARTERIES OR ARTERIOLES. A FIALHo (SyLvio), Rev. brasil 
de oftal. 6: 101 (Dec.) 1947. 


The author reaches the following conclusions: Owing to its caliber 
and structure, the trunk of the central retinal artery should be consid- 
ered an artery of small caliber. Its branches of bifurcation, however, 
could, and should, be clinically classified as arterioles. Therefore, the 
lesions observed in the latter during the course of hypertensive diseases 
are evidently a clinical sign of “arteriolosclerosis” due to arterial hyper- 


tension. M. E. ALvaArRo. 
Conjunctiva 


Rote oF NASOPHARYNGEAL INFECTIONS IN AND RESISTANCE TO 
TREATMENT OF CERTAIN Types oF ConyJUNCTIVITIS. P. VANCEA, 
Arch. d’opht. 7: 277, 1947. 


This paper deals with a review of 27 cases of conjunctivitis, in a 
high percentage of which chronic pharyngitis was present. The relation 
between the nasopharyngeal infection and the conjunctivitis is empha- 
sized. The author believes that not only the ophthalmologist but also 
the rhinologist is involved. The polymorphism of these infections is 
conspicuous and their development often insidious, and they may be 
present for a long time unrecognized. For this reason, he urges that 
a systematic search be made for them. S. B. Mantow. 
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CONJUNCTIVAL EOSINOPHILIA AND EOSINOPHILIA IN THE BLOop. 
; J. Bourgutn, Ophthalmologica 114: 203 (Oct.-Nov.) 1947. 
x Eosinophils are never found in the normal conjunctiva, even if the 
- eosinophils in the blood reach a level of 5 per cent or over. On the 
ia contrary, eosinophils in the conjunctiva are characteristic of allergic 
i conjunctivitis. The anatomic and clinical appearance of the conjunctiva 
in 7 cases of allergic conjunctivitis is described. Eosinophils in the con- 
junctiva and blood, together with enlargement of a preauricular gland 
on the same side, are characteristic of a certain form of vernal conjunc- 
* tivitis complicated by interstitial keratitis. Antihistamine treatment is 


helpful in these infections if they are not too well established. 
F. H. ADLER. 


Congenital Anomalies 


A CONSIDERATION OF ANIRIDIA, WITH A PepiIGREE. P. H. BEATTIE, 


E Brit. J. Ophth. 31: 649 (Nov.) 1947. 
: In this pedigree, 31 patients had bilateral abnormalities of the iris. 
: The distribution of the abnormalities was as follows: coloboma of the 
iris and/or hypoplasia of the iris, + patients; aniridia, either partial or 
complete, of both eyes, 10 patients; bilateral aniridia and ectopia lentis, 


12 patients; partial aniridia in the right eve and coloboma in the left 
eye, 1 patient. Four patients were not examined, but from questioning 
it was certain that they had aniridia; whether the lens was in situ is 
unknown. The three varieties of abnormalities follow no special pattern 
of distribution. The defect was a regular mendelian dominant trait. 
It is obvious that the disability is germinal. The clinical findings are 
given in detail. The article is well illustrated and contains a bibliography. 


W. ZENTMAYER. 


A CAsE oF BILATERAL COLOBOMA OF THE Optic Disc. H. L. HuGHes, 
Brit. J. Ophth. 31: 689 (Nov.) 1947. 


A man aged 24 had had divergence of the right eve since an injury 
when he was a few months old. Vision was limited to perception of 
light in the right eye and was 6/5 in the left eye. The right eye showed 
a pseudo optic disk two and one-half times the normal size. The upper 
half contained a rim of pink nerve tissue; the lower half was deeply 
cupped—depth 17 D. In the left eye a similar, but less advanced, con- 
: dition was present. There was a suggestion of a crater-like hole at 

2 o'clock. The right eve was myopic and the left eye hypermetropic. 
W. ZENTMAYER. 


Cornea and Sclera 


FISTULA OF THE CORNEA. JEAN SEDAN, Ann. d’ocul. 180: 404 (July) 
1947 


The French literature on fistulas of the cornea is briefly reviewed. 
In several of the reported cases surgical closure of the fistula was 
followed by glaucoma and loss of the eye. 

The clinical histories of 5 cases are reported in .detail, as well as 
the pathologic examination of one eye that was enucleated. In 4 of 
the cases attempted closure of the fistula was followed by severe 
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glaucoma. In the last case reported the author cauterized the cornea 
surrounding the fistula and then covered the cornea with a conjunc- 
tival flap. On the sixth day, when the fistula appeared closed, ocular 
hypertension was noted. The author decided that the glaucoma was 
probably secondary to an iridocyclitis; so atropine, instead of pilo- 
carpine, was used, with complete subsidence of the increased tension. 

When a corneal fistula is present, there is, of course, an increase 
in the formation of aqueous. When the fistula is closed, this hyper- 
secretion may continue and give rise to an increase in the intraocular 
tension. The presence of a fistula also predisposes the eye to a low 
grade infection, and chronic cyclitis may result. 

The author believes that a mydriatic rather than a miotic should 
be used after closure of the fistula. This combats the low grade irido- 
cyclitis that has existed while the fistula was patent. 


P. R. McDOonaALp. 


IN DEFENSE OF THE NONPENETRATING CORNEAL GRAFT. L. PAUFIQUE, 
Ann. d’ocul. 180: 587 (Oct.) 1947. 


Partial penetrating corneal grafts have been almost completely 
abandoned. The author on the basis of 60 cases, however, feels that 
there are certain instances when this type of operation can be used to 
advantage. There are some persons who are not blind but whose 
vision has been reduced to 1/10 or 1/20 and who present localized or 
superficial lesions of the cornea. They are willing to submit to operation 
providing no great risk is incurred. The ideal cases are those in which 
there is hereditary nodular corneal degeneration (Groenow) since the 
lesions are in the anterior portion of the cornea. There are other cases 
in which a partial penetrating graft improves the condition of the cornea 
and paves the way for a penetrating graft at a later stage. 

There are some who think that an optical iridectomy would achieve 
the same result as a partial penetrating keratectomy. An iridectomy does 
not reduce the irregular astigmatism, and the author cites 4 cases in 
which an iridectomy preceded a partial penetrating graft. In every 
instance the vision was improved after the latter procedure. 

The author readily admits that the results are not as brilliant as 
those obtained with the keratoplasty procedure. The operation of 
partial penetrating keratectomy, however, is much simpler to perform 
and is practically without risk to the eye. Several specific cases are 
cited in which the operation provided an excellent functional result. 

P. R. McDonatp. 
Experimental Patholegy 


AcuTE REVERSIBLE CATARACT IN CHICKEN DUE to VArRIous NITRO- 
compouNDs. W. BuscHKeE, Am. J. Ophth. 30: 1356 (Nov.) 1947. 


Buschke produced acute reversible cataract in chicks and chickens 
within one to one and one-half hours after administering dinitrophenol 
by stomach tube or intramuscular injection. The lenses cleared, however, 
in spite of continued presence of the drug in the diet. A fairly close 
correlation existed between the cataract-producing properties of the 
nitrocompounds used and their ability to increase the basal metabolism. 


W. S. REESE. 
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INDUCTION OF AN EXPERIMENTAL TUMOUR OF THE LENs. I. MANN, 
Brit. J. Ophth. 31:°676 (Nov.) 1947. 


Neoplasms of the lens are unknown to ophthalmologists. It would 
seem of interest to discover whether the cells of the subcapsular epi- 
thelium (the only epithelial cells capable of dividing after birth) could 
be induced experimentally to undergo malignant change. Experiments 
showing the induction of cancer of the lens in mice are described, pure 
line strains and chemical carcinogens being used. These experiments 
demonstrate the ability of the lens epithelium to become malignant 
under certain conditions, and they throw light on the immunity of the 


organ in the body. W. ZENTMAYER. 


General 


AVIATION OPHTHALMOLOGY. Brittain F. Payne, Mil. Surgeon 
100: 488 (June) 1947. 


Aviation ophthalmology, according to Payne, is the practice of 
ocular examination and care of any and all persons concerned with 
operation and maintenance of military or civilian aircraft. It differs 
from the routine ophthalmology of civilian life and other military 
services because of the many complex problems with which it has to 
deal. One seldom considers the effect of extreme cold or heat on the 
eyes during a routine examination. The problems of anoxia and 
altitude, illumination and color appreciation are not emphasized in the 
ordinary tests. 

Ophthalmology as a specialty in aviation medicine was conceived 
in World War I and almost reached maturity in World War II. For- 
tunately, an ophthalmologist, the late Dr. William H. Wilmer, played 
a leading part in the development of aviation medicine and _ placed 
ophthalmology in the important place it deserves. 

The examination of the eye for flying is concerned with the acuity 
of vision for distant and near vision, depth perception, appreciation of 
color, efficiency of the extraocular muscles and elimination of disease, 
external or internal, in accordance with the standards of the Army Air 
Forces. 

During the war just concluded, considerable attention was given 
to the ocular care of the Air Forces as a unit. Courses in external and 
internal diseases of the eye were given with considerable vigor at the 
School of Aviation Medicine. Adequate time was given to emergency 
treatment of ocular burns, injuries and lacerating wounds. The School 
of Aviation Medicine encouraged the elaboration of the course in 
ophthalmology to include a grand total of one hundred and twenty-nine 
hours of didactic clinical and laboratory work for the eight weeks’ course 
in aviation medicine. 

Patients needing plastic operations and delicate ocular surgery were 
sent to general hospitals, and from there were referred to eye centers. 
If vision could not be restored, a comprehensive program of rehabilita- 
tion was outlined. For a period of six weeks, the blind patient was taught 
at the eye center the art of caring for, himself. He learned to shave, 
to move about unassisted, to dress himself and to care for his bodily 
needs. Some instruction in Braille was offered. After indoctrination 
for six weeks, the patient was sent to Old Farms, Avon, Conn., where 
his training was continued and he was taught mechanics, typewriting, 
weaving, leather tooling, automobile repairing, gardening and Braille. 
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Che author reaches the following conclusions: Ophthalmology in 
aviation is unique because of the complex problems not ordinarily 
considered in routine practice with which it deals. 

Aviation medical examiners, whether military or civilian, should 
strictly adhere to ophthalmic standards for the protection of all con- 
cerned. 

Courses in ophthalmology similar to the one at the Army Air 
Forces School of Aviation Medicine should be required of all medical 
examiners for civilain or military air lines. 

Assignment and supply of instruments and drugs overseas were 
woefully inadequate during the past war, owing to lack of qualified 
consultants in ophthalmology to the Surgeons General. 

A definite plan for military and aviation ophthalmology should be 
outlined at once. B. F. Payne. 


General Diseases 


A YEAR IN THE XOQUIPAN LEPROSARIUM. ENRIQUE GRUAE, An. Soc. 
mex de oftal. y oto-rino-laring. 21: 23 (Jan.-March) 1947. 


Ocular complications of leprosy are generally observed in both eyes 
and are limited to the anterior segment of the globe. The cornea is the 
ocular membrane which is most affected, followed by the episclera, the 
sclera and the iris, with almost the same frequency. Superficial punc- 
tate keratitis, the leprous nodules of the iris and the absence of eyebrows 
and lashes in the type mentioned in the article are characteristic of 
leprosy. At present treatment, both medical and surgical, can be consid- 
ered only as a palliative. M. E. ALvaro. 


CONDITION OF THE OCULAR VESSELS IN ENDARTERITIS OBLITERANS 
(WINIWATER-BUERGER). A. E. ScuHMmip and A. V. ALBERTINI, 
Ophthalmologica 113: 129 (March) 1947. 


Ocular lesions are seldom associated with endarteritis obliterans of 
Buerger. If such a condition is present, it is always a secondary symp- 
tom, due to localization of a lesion in the carotid artery or its branches. 
The most usual are extraocular secondary conditions. The most char- 
acteristic pathologic signs of endarteritis obliterans, that is, the stenosis 
of the vessel which is today looked on as pathognomonic of Buerger’s 
disease, are not present in the ocular vessels. In these vessels, the only 
processes which are found pathologically are the continuing thromboses 
and the formation of connective tissue as a result of organization of 
thrombi or of emboli. One may find partial or total, temporary or per- 
manent occlusion of vessels, and vessel spasms with the usual local 
accompaniments of spasm. The secondary ocular symptoms can appear 
before, with or after the cerebral manifestations. Occasionally, hemor- 
rhages are seen in the fundus. These hemorrhages are different from 
the recurrent juvenile hemorrhages in the retina and in the vitreous. 


F. H. Apter. 
Glaucoma 


Tue DiaGnosis or Earty GLAucomaA. H. W. Grant, Am. J. Ophth. 
30: 1276 (Oct.) 1947. 


Grant presents an analysis of the blindspot in 27 cases of early 
glaucoma without cupping of the optic nerve or changes in the periph- 
eral field. He believes that study of the blindspot is a valuable aid in 
the diagnosis of early glaucoma and in its progress. W, S. Reese. 


= 
3 
3 
| 
i) 
\ 


486 ARCHIVES OF OPHTHALMOLOGY 


INTRACRANIAL ORIGIN OF GLAUCOMATOUS ATROPHY OF THE OPpTIc 
Nerve. A, Macirot, Ann. d’ocul. 180: 321 (June) 1947. 


The author states that he cannot accept the theory that glaucoma 
is purely an ocular disease. Neither can he believe that the increased 
tension is the sole cause of blindness in glaucomatous patients. In 1938 
he showed that there was little relation between the hypertension and 
the other ocular signs of glaucoma. He also drew attention to the 
frequency of glaucoma without hypertension. 

Optic nerve atrophy is independent of the tonometric variations. 
It is the most specific and constant sign of glaucoma. The contraction 
of the peripheral fields and the Bjerrum scotoma precede or accompany 
the characteristic signs of the disease. The peripheral contraction usually 
starts in the nasal field, which implies involvement of the temporal 
retinal fibers. The macular fibers, however, are spared for a long time. 
The nasal peripheral contraction usually starts above (60 per cent). It 
originates in the inferior quadrant in about 20 per cent of the cases. 
The progression of the defect implies that the fibers closest the ora 
serrata are the first to be involved. The Bjerrum scotoma does not ° 
occur in its classic form until the peripheral contraction is well advanced. 
They are preceded by small scotomatous islands and winging of the 
blindspot (Seidel and Elliot). 

Three questions must be answered: 1. Why does the peripheral 
contraction start in the nasal field? 2. Why does the Bjerrum scotoma 
i extend to the same side? 3. Why is the macula habitually immune? 
Various theories have been advanced to explain these phenomena; 
however, none has been entirely acceptable. The author refers to Schna- 
bel and Lloyd and the latter’s statement (1933) that he had seen cases 
in which the excavation of the nerve head preceded hypertension and 
contraction of the visual field. The author believes that an explanation 
; can be found only by accepting the fact that the orbital and infrachias- 
matic portions of the optic nerve must be involved. 

The anatomy of the optic nerves, with special reference to their 
blood supply, is presented. The bilateral and frequently symmetric 
field defect indicates that the intracranial portion of the nerve must be 
involved. In the case of the Bjerrum scotoma, the fact that both crossed 
and uncrossed fibers are involved indicates that the optic nerve must be 
involved, and anatomically this can be explained on the basis of an intra- 
cranial lesion. 

The author discusses the frequent occurrence of transient amblyopia 
in glaucomatous patients. He believes that this is not retinal in origin 
but, rather, that it is caused by a circulatory spasm. Mydriasis is also 
frequently a prodromal sign. Pupillographic studies indicate that this 
is probably of central origin. Various other associated factors, such as 
endocrine disturbances and pituitary dysfunctions, are enumerated. The 
author concludes that there is justification for accepting the fact that 
the diencephalon, especially through its vasomotor action, is responsible 
for the optic nerve atrophy and ocular hypertension in glaucoma. 


P. R. McDonacp. 


GONIODIALYSIS. ROBERTO GRANVILLE, Rev. brasil. de oftal. 5: 231 
(June) 1947, 


The author noted the hypotensive action of goniodialysis in cases 
of secondary glaucoma, primary glaucoma and glaucoma following 
operation for cataract. M. FE. Atvaro. 
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LEUKOMA ADHAERENS AND GLAucomMA. A. W. Mutock Houwer, 
Ophthalmologica 113: 303 (May) 1947. 


The author describes a case of secondary glaucoma which followed 
a perforation of the cornea as a result of gonorrheal ophthalmia. No 
adherent leukoma was present; in spite of this, secondary glaucoma 
developed. The author points out that after the corneal perforation, 
glaucoma may develop when, during the period of obliteration of the 
anterior chamber, the chamber angle is closed by an adhesive inflamma- 
tion. Adherent leukoma does not of itself cause glaucoma; it only shows 
that at some time there has been a corneal perforation. Cyclodialysis is 
advocated as the best therapy in these cases. F. H. Apter. 


Injuries 


OcuLar TrauMATOLOGY. JosE A. SeNA, Arch. de oftal. de Buenos 
Aires 23:67 (Jan.-March) 1947. 


The author briefly reports his experience in two fields pertaining 
to traumatology of the eyes: the roentgenologic localization of intra- 
ocular foreign bodies and the evaluation of personal experience in ocular 
accidents. 

With regard to the first, he recalls the roentgenologic methods which 
were used in the Argentine prior to the appearance of the Sweet pro- 
cedure. After approximately twenty years of personal experience with 
this method, the author states that he believes it to be the most useful 
procedure for the diagnosis of intraocular foreign bodies. 

The author’s contribution to the study of the medicolegal aspect 
of ocular injuries is based on data obtained in the examination of more 
than 7,000 injured workmen. He has worked out several tables for 
evaluation of the workman’s incapacity because of lesions of the eyes, 
explaining in detail the reasons on which the tables are based. 


M. E. ALvaArRo. 
Lacrimal Apparatus 


TREATMENT OF STENOSIS OF THE LAcRIMAL Duct. A. BANGERTER, 
Ophthalmologica 114: 195 (Oct.-Nov.) 1947. 


If traumatic stenosis of the lacrimal duct cannot be prevented, cer- 
tain prophylactic principles should be kept in mind. The worst stenosis 
is occasioned by (1) poor healing of wounds of the lids and (2) lesions 
of the mucous membrane of the tear ducts, as a result of rough or 
contraindicated probing. 

All repair of injuries to the lids should be done by an ophthalmic 
surgeon, and as soon as possible after the injury has occurred. An 
exact reconstruction of the tear duct must be made by painstaking 
apposition of the parts, with use of the finest possible sutures. The 
canal should be kept open by the insertion of a probe when the torn 
parts are sewed. The corresponding parts of skin and mucous membrane 
must be kept in apposition without production of tension. The more 
exact this reconstruction is, the more favorable will be the outcome. 
The author stresses the necessity of avoiding trauma during probing 
and irrigation and advises that neither should be done in the presence 
of acute conjunctivitis or rhinitis. A  short-circuiting anastomosis 
between the conjunctival cul-de-sac and the lacrimal sac is described. 
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The lacrimal sac is opened through a longitudinal incision, similar to 
that of a dacryocystorhinostomy. A probe is inserted into the lacrimal 
canal. An incision is made in the caruncle behind the lower punctum, 
and the tissue here is dissected downward and behind the sac, so that 
a tube can be inserted from this point into the sac itself. The new 
canal is lined with mucosa from the conjunctiva, tension being avoided 
as much as possible. This can be readily accomplished for the posterior 
wall. The anterior wall necessitates conjunctival covering from the 
mucosa of the mouth. Sutures are removed on the third day, and irriga- 
tion is through the rubber drain. Fr. H. Apees. 


Lens 


TissuE CuLtTuRES OF Mouse EpirHetium. I. Mann, Brit. 
J. Ophth. 32: 591 (Sept.) 1948. 


In this work, lenses from embryo mice of the same strain in the 
later stages of gestation were used. The culture medium was composed 
of rat serum, 1% parts; Tyrode solution, 1 part ; mouse embryo extract, 
1 part, and distilled water, 1 to 2 drops per cubic centimeter. It was 
found that if the lenses were cultured free from all surrounding tissue 
and with intact capsules they survived for about ten days unchanged, 
and no outgrowths occurred. If the capsule was ruptured at the moment 
of planting, it shrank and lens fibers and subcapsular epithelial cells 
were extruded. The lens fibers dissolved in the medium within the 
first two to three days. The capsule remained unchanged, but the epi- 
thelium proliferated. Differentiation could be seen in the cells of the 
culture around the tenth day, beyond which few survived. In the first 
stage there were an increase in the cytoplasm and movement of the 
nucleus to one side. This movement is the first stage in the normal 
differentiation of a lens epithelial cell into a lens fiber in the intact lens. 


W. ZENTMAYER. 


ToTaL EXTRACTION OF CATARACT BY MAaAssAGE. R. Rossano, Ann. 
docul. 181: 364 (June) 1948. 


The author believes that the method of cataract extraction he 
employs is satisfactory because of the infrequent loss of vitreous and 
the rarity of rupture of the capsule. Massage with a Daviel spoon at the 
corneoscleral margin is important because it gradually produces hypot- 
ony and helps to rupture the zonular fibers. 

In carrying out the massage, the Daviel spoon is gently stroked 
downward and laterally in the 6 o’clock meridian from a point about 
2 mm. within the limbus to the same distance over the sclera. The 
capsule forceps is used only to guide the lens once it is dislocated. The 
lens is expressed and freed from the iris when necessary with the Daviel 
spoon. 

In delivery of tumescent cataracts, if the capsule is too taut to be 
grasped with forceps, massage is tried just inside the limbus. If the 
zonule ruptures, the capsule may relax and be grasped with the forceps. 

The author concludes with a description of the type of suture used, 


the postoperative care, and so forth. P R. McDonaup 
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Lids 


OBSERVATIONS ON PITYROSPORUM OVALE IN SEBORRHEIC BLEPHARITIS 
AND Conjunctivitis. J. S. Gors, P. TuHyGceson and M. Wats- 
MAN, Am. J. Ophth. 30: 1485 (Dec.) 1947. 


Gots, Thygeson and Waisman note the presence of Pityrosporum 
ovale as the only constant finding in seborrheic blepharitis but state 
that its role remains unsettled. They report the occurrence of P. ovale 
in scrapings in 100 per cent of 143 cases of clinically recognizable sebor- 
rheic dermatitis of the eyebrows and eyelids. The constant occurrence 
of the organism, the apparent relation between the number of organisms 
and the severity of the disease and the demonstration, by intradermal 
tests, of sensitization to the organism suggest an etiologic relationship. 


W. S. REESE. 


SLEEP witH Hatr-Open Eyes LAGOPHTHALMUS). 
A. Fucus and F. C. Wu, Am. J. Ophth. 31: 717 (June) 1948. 


Fuchs and Wu remark the frequency of physiologic lagophthalmos 
in the Chinese, and from a study of 500 healthy young Chinese students 
they conclude that it is due to weakening of the orbicularis during sleep. 


W. S. REESE. 


AUTOHAEMO-THERAPY IN Horpeo.osis. H. J. Stern, Brit. J. Ophth. 
31: 766 (Dec.) 1947. 


While not denying that the methods now usually adopted for the 
treatment of hordeolosis are usually efficient, the author recommends 
autohemotherapy, as it is easily applied, keeps the patient on his job 
and is easily available. Usually one intramuscular injection of 10 cc. 
of the patient’s own blood is sufficient. 


W. ZENTMAYER. 


Methods of Examination 


FurRTHER SIMPLIFICATIONS OF THE BIOMICROSCOPY OF THE PosTE- 
RIOR SEGMENT. K. Hrusy, Ophthalmologica 115: 290 (May) 
1948. 


In 1941 Hruby described the use of a lens to be placed in front of 
the patient’s eye instead of the customary contact lens. He has further 
simplified his method by attaching this lens to the head rest of the 
Haag-Streit slit lamp and by using a small colored light to guide the 
patient’s gaze in different directions. The method employed is of great 
value in the diagnosis of diseases of the vitreous and retina and yields 
more information than the binocular ophthalmoscope. 


H. P. Krrper. 


A New ANnpD Fast METHOD To DEMONSTRATE TRACHOMA INCLUSION 
Bopies. E. BrANp, Ophthalmologica 116: 61 (July) 1948. 


Epithelial scrapings taken from the conjunctival fornix are spread 
on a slide, dried at room temperature, fixed with absolute alcohol for 
thirty seconds, dried again and then stained with a 1 per cent solution 
of toluidine blue for one or two minutes, rinsed and dried. The cytoplasm 
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of the epithelial cells will appear pale blue, the nuclei distinctly darker 
and the inclusion bodies dark blue. H. P. Kmper. 


Neurology 


AGnostic ALEXIA WitTHoUuT AGRAPHIA FOLLOWING TRAUMA. HAROLD 
H. Joy, Am. J. Ophth. 31: 811, 1948. 


Joy discusses cerebral localization and agnostic alexia. He reports a 
case of the latter in a man aged 62 who struck his head against a sun 
visor in a minor automobile collision, after which he was dazed and was 
then found to have visual agnosia and homonymous upper right quad- 
rantanopsia. He made a complete recovery except for the field defect. 


W. S. REESE. 


THE CHARACTER OF THE NysTAGMUs INDUCED BY AMYTAL IN CHRONIC 
Atconotics. M. B. Benper and C. A. Brown, Am. J. Ophth. 
31: 825 (July) 1948. 

: Bender and Brown observed in patients with chronic alcoholism 

a shimmering nystagmus, rather than the usual rhythmic type, following 

the intravenous use of sodium amytal.* The authors speculate as to 

j the cause of this sign and assume that alcohol produces a more or less 

permanent change in the function of the nervous system. 


W. S. REESE. 


DEVELOPMENTAL APHASIA ALSO KNOWN AS CONGENITAL WorpD- 
BLINDNESS AND SOMETIMES REFERRED TO AS ALEXIA OR Dys- 
Lvexia. A. H. H. Sincrarr, Brit. J. Ophth. 32: 522 (Sept.) 1948. 


The article is concerned with developmental aphasia connected 
with vision, also referred to as congenital word blindness. This con- 
dition is encountered in children but does not become obvious until 
the child has been confronted with the problem of learning to read. 
The condition is a failure in visual comprehension, caused by delayed 
: development of unilateral hemispheric dominance and failure in word 
memory, and relates to the psychology of vision; letters and words 
are seen but not recognized. All expert and experienced teachers of 
such children are agreed that encouragement, patience, perseverance 
and time are necessary and that in advancement the pupil must make 
the pace. In all this, the most important element in securing progress 
lies in oft-repeated practice (in reading and writing) by performance 
on the part of the pupil. This activity on the part of the child fulfils 
the requirements of cerebral stimulation referred to by Bruce and Berry 
in relation to the development of function. It is suggested by the author 
that the localized delay or failure in the development of myelination of 
internuncial nerve fibers in the cerebral cortex is the most probable 
explanation of this developmental failure in learning to read. Added 
interest to the paper is a brief account of historic instances of the con- 
dition and excerpts from the literature. 


W. ZENTMAYER. 
Ocular Muscles 


THE SuRGICAL CORRECTION OF PARESIS OF THE SUPERIOR OBLIQUE. 
W. P. McGuire, Am. J. Ophth. 31:65 (Jan.) 1948. 
McGuire gives a brief historical review of the earliest surgical cor- 
rection of the extraocular muscles. The anatomy, physiology, pathologic 
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physiology and etiology of paresis of the superior oblique muscle are 
discussed. The surgical correction of underaction of this muscle is 
reviewed, and a modification of Wheeler’s advancement operation is 


presented. W. S. REEsE. 


CONGENITAL SYNDROME OF RETRACTION OF THE GLoBE (A NEW 
Variety). J. L. MarprAn and A. Fonte B., Arch. de oftal. 
de Buenos Aires 22: 184 (July-Aug.) 1947. 


The authors reach the following conclusions: As retraction of the 
globe is the fundamental element of the picture, the condition should 
be classified under the title “congenital syndrome of retraction.” There 
are three types of this syndrome: (1) the classic type, in which it is 
associated with paralysis of abduction; (2) a rare form, which is accom- 
panied with paralysis of adduction, and (3) another rare form, associ- 
ated with paralysis of the vertical movements. Various muscular anom- 
alies, such as fibrosis, abnormal insertions or expansions and shortenings, 
constitute the “anatomopathologic substratum” of the syndrome. For 
many reasons, all of which are given in detail in the paper, this syn- 
drome should be considered a “disturbance of embryonic development.” 
Surgical correction is the only possible treatment and should be recom- 
mended in the majority of the cases. Five case histories are reported. 


M. E. ALVARO. 


Orbit, Eyeball and Accessory Sinuses 


OPHTHALMOTONOMETRY. BENITO Just TiscorntA, An. Soc. mex. 
de oftal. y oto-rino-laring. 21: 108 (April-June) 1947. 

Tiscornia states that, according to Vidal and Damel, the normal 
intraocular tension in the Argentine is 19 mm. of mercury (Schi¢tz). 
However, the following factors may influence the normal tonus of the 
eye: emotion, which causes a transient increase in the dynamic ophthal- 
motonus; the weight of the tonometer, prolonged application of the 
tonometer to the cornea, causing a decrease in the tonus; position of 
the subject, the readings increasing when the patient is in the hori- 
zontal position; quotidian variations, the tonus increasing 3 mm. in 
the morning, on wakening, and contraction of the extrinsic ocular 
muscles, the ophthalmotonus increasing on contraction of the orbicu- 
laris. According to Uribe Troncoso, the ophthalmotonus decreases with 
altitude; according to Nicali, it increases with descent to subterranean 
levels. Vidal and Damel stated that they regard values under 19 mm. 
of mercury (Schigtz) as denoting hypotension. A short description 
of the use of the tonometer is given. M. E. Avano. 


TRAUMATIC PULSATING EXOPHTHALMOS: REPORT OF A CASE. LvuIz 
Moreira DE ANDRADE, Rev. brasil. de oftal. 5: 39 (March) 1947. 


A youth aged 16 complained of diplopia following a blow to the head. 
On the right side the external rectus muscle was paralyzed and the 
eyeball slightly proptosed. One month later there were bilateral pul- 
sation, intense headache and bruit. Nine months after ligature of the 
right common carotid artery, the subjective symptoms were improved, 
but diplopia was still present. M. E. Avano. 
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Pharmacology 


Tue ACTION OF PILOCARPINE ON NorMat Eyes. H. Fanta, Oph- 
thalmologica 115: 338 (June) 1948. 


A 2 per cent solution of pilocarpine hydrochloride, when instilled 
twice into the lower cul-de-sac, will produce a moderate rise in tension 
within ten minutes (up to 4 mm. of mercury). Contraction of the pupil 
begins eight to twelve minutes after the rise in tension and reaches a 
maximum after thirty minutes. About ten minutes later a decrease in 
tension occurs, which amounts to about 4 to 5 mm. of mercury in 
normal eyes. The higher the concentration of pilocarpine, the more 
prolonged is its effect on the pupil; but no further decrease in tension 
occurs. The tension will return to normal in spite of well contracted 
pupils. In all persons tested miosis occurred as described, but one third 
did not show any changes in tension. This was particularly noticeable 
in children. H. P. Krrser. 

Retina and Optic Nerve 


AcuTE RETINOPATHY Wrrnour HyperPIESIS IN DIABETIC PREG- 
nancy. R. D. Lawrence, Brit. J. Ophth. 32: 461 (Aug.) 1948. 


The author reports the cases of 2 patients with diabetes since 
childhood in whom there developed during pregnancy a retinopathy 
consisting of small, flame-shaped and circular hemorrhages with macular 
edema and exudate. The peripheral retinal vessels in the one case were 
narrowed and spastic. Both patients had unusual vomiting. Cesarean 
section was done, and later examination showed that the fundi were 
normal. According to the author, the condition conforms neither to the 
usual diabetic retinopathy nor to toxic renal retinopathy, and the latter 
was excluded. W. ZENTMAYER. 


RECOVERY OF VISUAL FUNCTIONS FOLLOWING SURGICAL TREATMENT 
OF RETINAL DETACHMENT. R. WEEKERS, F. Rousset and A. 
Heintz, Ann. d’ocul. 180: 521 (Sept.) 1947. 


The general opinion would seem to be that after a successful opera- 
tion for retinal detachment the patient recovers his vision and is left 
with a visual field defect corresponding to the operative chorioretinitis. 
Careful study, however, will often reveal visual acuity less than unity, 
various visual field defects, poor dark adaptation and changes in the 
critical fusion frequency. 

The visual acuity depends essentially on the duration of the detach- 
ment. If the retina remains detached for any length of time, a cystic 
degeneration develops. The visual field defects vary considerably and 
are most noticeable if a blue test object is used. The authors attempted 
to study the sensitivity of the reattached retina in order to determine 
how much function returned after operation. Twenty-five cases were 
studied. The operations were technically the same in every case. 

The authors conclude that the operation for retinal detachment is 
an emergency. The success of the operation depends to a large extent 
on the duration of the detachment. If the retina has been detached 
less than one month, normal vision and visual fields may be expected 
after operation. Dark adaptation tests and determinations of the critical 
fusion frequency are sensitive measures of retinal function. The scotoma 
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of the operative chorioretinitis is always present. It varies from patient 
to patient and is usually too peripheral to interfere with their vision. 


P. R. McDonavp. 


THe RETINAL ARTERIOVENOUS INDEX. N. BELMONTE GONZALEZ, 
Arch. Soc. oftal. hispano-am. 6: 442 (May) 1947. 


Evaluation of the caliber of the retinal vessels, important in the 
diagnosis of many ocular and general conditions, offers great difficulties 
by ordinary ophthalmoscopy. Belmonte Gonzalez believes that the 
most accurate way to ascertain this relation is by means of retinography. 
The photograph of the fundus is amplified enough to make possible 
the easy measurement of the width of the images of the vessels with a 
caliper, graduated in tenths of a millimeter. A circle having as its 
center the center of the papilla, with a radius of one and one-half times 
that of the papilla, is traced. The width of the main arteries, which 
are accompanied with veins of the same category, is measured at the 
border of this circle perpendicular to the course of the vessel. The veins 
are measured in the same way. The relation between the sum total 
of the arterial values and that of the venous values is the arteriovenous 


index. H. F. 


PATHOGENESIS OF PIGMENTARY DEGENERATION. E. ReEpsios, Oph- 
thalmologica 113: 290 (May) 1947. 


Two pathogenic factors must be differentiated in cases of pigmentary 
degeneration. In the first group, the form arises independently, and 
heredity plays no part. In this group, such factors as injuries and 
infectious diseases are at the basis of pigmentary disturbance, and a 
case of postvaccinal degeneration is described in illustration. The 
second group includes cases in which heredity is pathogenetic. The 
retinitis accompanies other defects which are dependent on the gene, 
these structures influencing not only the retinitis but also the neuro- 
vegetative centers of the mesencephalon, the hypophysis and other parts, 
so that lesions, such as deafness and polydactyly, are produced. The 
retinitis of the first group is autonomous; that of the second group 
represents only a symptom of a larger syndrome. Probably the groups 
differ also in appearance and development. FP. H. Aptes. 


Trachoma 
FLarE-Ur or TRAcHOMATOUS PANNUS DUE TO ARIBOFLAVINOSIS. 
J. Lanpau and H. J. Stern, Am. J. Ophth. 31: 952 (Aug.) 1948. 


Landau and Stern discuss the possibility that exacerbations of tra- 
chomatous pannus are due to ariboflavinosis and report a case in which 
improvement followed the use of riboflavin. W. S. Reese 


DeENIG’s OPERATION FOR TRACHOMATOUS PANNus. N. Pines, Brit. J. 
Ophth. 32: 385 (July) 1948. 


Pines considers Denig’s operation to be highly advisable in cases of 
isolated pannus and quiescent trachoma of the lids and bulb. Any active 
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trachomatous focus must be destroyed first. Mucosa of the lip, if grafted 
on the eye in these conditions, remains unchanged for many years. More 
frequent use of mucosal grafts is advocated for any plastic operation of 
the trachomatous eye. Ww 


Tumors 


ZENTMAYER. 


A Case oF METASTATIC OSTEOSARCOMA IN THE CuHororp. V. T. 
Lees, Brit. J. Ophth. 31: 713 (Dec.) 1947. 


One year prior to examination of the eye, the patient, a man, had 
had a leg amputated for carcinoma following an injury. Later, metas- 
tases appeared in the chest. In the right eye the retina was detached. 
Two separate tumor masses were present in the lower part of the fundus, 
apparently the result of a tumor cell embolus lodging, possibly, in a 
ciliary vessel. Enucleation was not performed. Postmortem examina- 
tion of the eye showed an osteosarcoma. There were irregular trabeculae 
of osteoid tissue. The bulk of the tissue was noncalcified. There was 
cytologic evidence of malignancy. It is suggested that metastasis was 
from the mediastinum to the eye, probably by erosion of vessels, such 
as was observed by Meigs and de Schweinitz in their case of intra- 
ocular sarcoma. 


W. ZENTMAYER. 


MALIGNANT MELANOMA OF THE GLope. A. B. Dias, Arq. brasil. de 
oftal. 10: 92, 1947. 


The history of a 2! year old boy is presented. Two months before 
examination a small, dark spot was observed on the right eye; its 
appearance was followed by inflammation of the entire globe. During 
the twenty days before examination the globe had increased in volume 

rapidly. A large tumor had forced itself into the palpebral fissure 
and had produced exophthalmos ; the external part was dark and fetid. 
Five days after enucleation another tumor was noted on the skin on 
the temporal side. Radium therapy was used, but the tumor was radium 
resistant. On the basis of macroscopic and microscopic data the diag- 
nosis of malignant melanoma (probably of the choroid) was made. 


M. FE. ALvaro. 


Therapeutics 


TREATMENT OF CERTAIN VASCULAR DISTURBANCES OF THE EYE WITH 
RETROBULBAR INJECTION OF Nicotinic Acip. E. HartTMANN 
and R. Rossano, Bull. Soc. d’opht. de Paris, February 1948, p. 51. 


The authors make a preliminary report of their experience with this 
treatment, some of which was favorable and some unfavorable. A 
previous report was made by Rossano to the Italian Ophthalmologic 
Society in Rome in 1947. The vascular lesions fall into the following 
categories: obliteration of the central retinal artery, thrombosis of the 
central vein, and a complex group with arteriosclerotic retinopathy. 
No complications or accidents occurred in the course of 300 retro- 
bulbar injections. The best results were obtained in cases of thrombosis 
of the central vein. Poor results, with obliteration of the central artery, 


were the rule. L. L. MAYER 
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TREATMENT OF SEPTIC DISEASES OF THE EYE AND THE CRANIUM 
WITH INFUSIONS OF SULFONAMIDE COMPOUNDS THROUGH THE 
Lower NAsAL V. YArovitsky, Vestnik oftal. 25: 21, 
1946. 


Yarovitsky reports his new method of treatment in 26 cases: 9 
cases of meningitis of various causes; 6 cases of panophthalmitis after 
injury with fragments; 1 case of perforating injury of the eye; 6 cases 
of traumatic iridocyclitis ; 2 cases of inflammatory iritis, and 2 cases of 
acute sinusitis. The treatment consisted in infusion into the lower 
nasal conchas of 5 to 7 cc. of either 40 per cent methenamine U. S. P. 
or dextrose and sulfanilamide or sulfapyridine (1 per cent), for one 
to five days. The methenamine or dextrose solution (5 to 7 cc.) was 
combined with the sulfonamide drug in order to weaken the hemato- 
encephalitic or the ophthalmic barrier and thus make possible the 
direct contact of the sulfonamide compound with the diseased area. 

The effect of this treatment was remarkable: In 8 cases of menin- 
gitis and in 2 cases of acute sinusitis recovery occurred in a few days; 
in 5 cases of panophthalmitis two to five infusions stopped the process 
and evisceration was unnecessary. The pain was alleviated in nearly 
all cases within twenty-four hours. In the other cases there was improve- 
ment withir. a longer period. 

In 1 case of acute iritis an intravenous injection of methenamine 
and sulfapyridine gave no results, but an infusion of the same amount 
and the same solutions given through the nasal conchae alleviated the 
pain within a few hours and the patient recovered in seven days. 

Yarovitsky concludes that the result of this therapy is based on 
two conditions: (a) the topographic proximity of the action on the 
inflammatory process and (b) the action of the endothelium of the 
capillaries and vascular plexus on the chemical substance introduced. 
Further observations will follow. OLGA SITCHEVSKA. 
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AMERICAN OPHTHALMOLOGICAL SOCIETY 


John W. Burke, M.D., President 
Walter Atkinson, M.D., Secretary 
Eighty-Third Annual Meeting, Hot Springs, Va., June 5, 6 and 7, 1947 


Discoloration of the Eyelids from Yellow Mercuric Oxide. Dr. May- 
NARD C, WHEELER, New York. 


Two cases were reported in which a gray discoloration of the skin 
of the eyelids appeared after use of yellow mercuric oxide U. S. P. 
nightly for many years. 


DISCUSSION 

Dr. M. H. Posr Jr, St. Louis: I wish to report the case of a 
young woman who had been applying yellow mercuric oxide U. S. P., 
1 per cent, for twenty-five years, in treatment of blepharitis. She pre- 
sented a sharply demarcated dark band, 4 inch (6 mm.) in width, on 
the upper and lower lids. At the end of a year during which she had 
not used this remedy, the pigmentation was much less extensive and 
only about one-half as dark as formerly. There was no staining of the 
conjunctiva. 

Dr. Burton CuHance, Philadelphia: What examination was made 
of the salve that was used? At the Wills Hospital, systematic examina- 
tions by expert chemists of the tubes in which ointments were dispensed 
showed marked chemical changes. 


Dr. Water S. ATKINSON, Watertown, N. Y.: Though ointments 
containing mercury have been used for over seventy-five years, a similar 
observation has not previously been made. The color of the lids in 
Dr. Wheeler’s case is about the same as that observed in the skin of 
the face of persons who have worked with mercury for a number of 

years. Dr. Wheeler referred to a report of mine, made several years 
; ago, of a colored reflex from the lens, which I incorrectly thought was 
due to mercury deposited on the anterior capsule. At the meeting of 
the society in San Francisco last year I demonstrated sections of lenses 
from a case of chronic mercurialism, which showed that the mercury 
was in the superficial portion of the cortex, and not on the anterior 
capsule. 

Dr. Maynarp C. WHEELER, New York: Dr. Chance has raised 
an important point. I doubt whether any of these patients have used 
one preparation for any length of time. They have carried on without 
professional advice, and have probably used many different prepara- 
tions over the years. I did not try to find out what the ointment base 
was made of, but mercury was the element common to all. 
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Delayed Mustard Gas (2-Chloroethyl Sulfide) Keratitis: Report of 
Two Cases. Dr. \WWaLTer S. ATKINSON, Watertown, N. Y. 


This paper was published in full in the September 1948 issue of 
the ARCHIVES, page 293. 


DISCUSSION 


Dr. Jonn W. Burke, Washington, D. C.: In 1938 I first saw a 
case of delayed mustard gas (2-chloroethyl sulfide) keratitis. The 
patient, aged 43, had been gassed in the first world war; he had been 
a professional golf player in the country for twenty years before symptoms 
arose. He had had symptoms for approximately a year before I saw 
him. At the first examination vision with correction was 20/20 in the 
right eye and 20/70 in the left eye. Examination with the slit lamp 
showed infiltration of the cornea of both eyes in the 3 and 9 o’clock 
zone, being denser in the right eye. He was seen at frequent intervals 
from that time until 1941. Both corneas became infiltrated with fatlike 
globules, which softened and broke down, leaving scaphoid ulcers. The 
ulcers were cauterized and curetted ; the lids were sewn together ; tuber- 
culin, a 2.5 per cent solution of azosulfamide and vitamin A, all were 
tried, without any appreciable effect. In February 1941, vision was 
counting fingers at 2 feet (30 cm.) in the right eye and 20/200 in the 
left eye. The patient was last seen in May 1947. Vision was 20/70 + 
in the right eye and 20/20 — in the left eye. The right eye showed an 
old cicatrix in the cornea, extending through all layers. Denser por- 
tions seemed to have some pigment granules scattered throughout, and 
the cornea was of irregular thickness. The iris showed some broken- 
down pigment and posterior synechias at the lower pole. The left eye 
showed the same irregular thinning of the cornea, though not so much 
as the right eye, the central scarred portion being thicker than the 
surrounding clear areas. There were no synechias in the left eye. Ten- 
sion was 17 mm. (Schigtz) in each eye. The lens was not involved. 


Although I was in a hospital for gassed patients during the St. 
Mihiel operation and in another one in the Argonne, I saw so few 
cases of mustard gas burns in the last three months of the war that I 
am convinced the potential 5,000 cases of mustard gas burns which 
may give ocular symptoms really do not exist. One should be on the 
look-out for them, but relatively few more will occur. 


Dr. ALEXANDER E. MAcCDoNALD, Toronto, Canada: I think that 
the men with this disability should be pensioned, even though part of 
their present condition may be the result of overtreatment. In the 
battalion in which I served as medical officer, it was considered some- 
what of a disgrace for a man to leave the unit because of gassing. 
I have had to treat 50 men with gas burns in one day, men who had 
to be led into the dressing station because of swollen, closed lids and 
severe photophobia, lacrimation and edema of the conjunctiva. This 
condition was caused by gas which was evaporated by the warm sun 
after a shelling on a cold night. I frequently instilled castor oil into 
the conjunctival sac. None of these men left the unit; in fact, they 
were ready for light duty twenty-four to forty-eight hours after treat- 
ment. The commanding officer approved of this, for it was known that 
men who left the area were often permanently lost to the unit. I admit 
that severe complications may have resulted. 
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Sir Stewart DuKE-E.Lper, London, England: This condition is 
an important matter, largely from the point of view of equity and pen- 
sions. In London, we have had 105 cases of delayed mustard gas kera- 
titis. All the patients were gassed in 1917 and 1918. The first case I 
saw was in 1929; then the cases began to appear in numbers about 1933 
to 1936. In England, now, we care for the patient, provide him with 
contact lenses and renew the contact lenses when necessary. It is a 
curious thing about these patients that after ordinary mustard gas 
poisoning there is always a period of ten years without any symptoms. 
Then there develop slight irritability and photophobia and a curious 
change in the reflex, due to an increase in the horizontal cylinder ; then 
recurrent ulcers begin to appear. The most typical change is ampulliform 
dilatations of the blood vessels, often with intracorneal hemorrhages. 
These changes, with the avascular, scarred area in the conjunctiva, 
ulcerations and, eventually, superficial deposits, which one can easily 
scrape up, and the thinning of the cornea constitute the typical appear- 
ance of this keratitis. With contact lenses the condition improves enor- 
mously ; these patients can wear contact lenses happily because of the 
relative insensitivity of the cornea. The longest a patient has worn a 
contact glass is ten years, and this man has had occasional relapses, 
but not serious ones. The outcome, of course, is uncertain. 

Dr. WALTER S. ATKINSON, Watertown, N. Y.: I thank Sir 
Stewart for emphasizing the advantages of contact lenses. 


Granular Cell Myoblastoma of the Orbit: Reporr or Two Caszs. 
Dr. Joun H. Dunnincton, New York. 


This paper was published in full in the July 1948 issue of the 
ARCHIVES, page 14 


DISCUSSION 

Dr. GreorGiIANA DvorAK-THEOBALD, Chicago: There is still con- 
siderable disagreement as to the histologic diagnosis of this tumor. Dr. 
Frederick H. Verhoeff, who has seen the slides from these cases, calls 
the tumor rhabdomyoma; Dr. A. Purdy Stout and Dr. Algernon B. 
Reese call it myoblastoma. Dr. C. S. Krakow, of the department of 
pathology of the University of Illinois College of Medicine, to whom I 
have also shown the slides, agrees with the diagnosis of myoblastoma. 
He has suggested that much of the difficulty surrounding the diagnosis 
of granular cell myoblastoma is due to the various characteristics 
imparted to the tumors by the differing regions in which they appear. 

Dr. F. H. Veruoerr, Boston: I believe my name has been taken 
in vain in connection with this paper. When I made a diagnosis of 
rhabdomyoma, I thought the tumor arose from striated muscle fibers. 
I was not trying to decide whether or not it belonged to a special group 
of such tumors. 


Ocular Syndrome of Cataract and Papilledema in Manifest Form of 
Parathyroid Deficiency. Dr. Donatp J. Lyte, Cincinnati. 


Cataract produced by parathyroid deficiency is relatively common. 
The syndrome of cataract and papilledema with cerebral edema resulting 
from increased intracranial pressure is rare, 19 cases having been 
reported. 
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The types of parathyroid deficiency were enumerated, and_ their 
characteristic symptoms and signs were described. The condition must 
be differentiated from idiopathic epilepsy, cerebral tumor and optic 
neuritis. 

The case of a patient who had previously undergone thyroidectomy, 
resulting in parathyroid deficiency, was presented. The illness began 
with symptoms of a latent deficiency, which became manifest. Cataracts 
developed ; and finally papilledema, the result of cerebral complications, 
appeared. 

DISCUSSION 


Dr. J. A. MacMitran, Montreal, Canada: All are familiar with 
the cataractous changes that are associated with hypoparathyroidism, 
but the part of papilledema in the syndrome is unknown to many; and 
before reading Dr. Lyle’s paper, I was one of them. 

I believe that the papilledema is secondary to the increased intra- 
cranial pressure which must be associated with the disturbance of 
cerebral function incident to hypoparathyroidism. It is believed that 
the increased intracranial pressure is caused by edema of the brain, as 
the latter was observed at autopsy in 1 of the cases reported by Albrecht. 
Dr. Lyle stated that in his case there was a slight elevation of intra- 
cranial pressure, the presure rising with the reduction in the blood 
calcium and falling with a return of the calcium to normal levels. Does 
Dr. Lyle think that the increased intraocular pressure is due to edema 
of the uvea? 

The dry skin, falling hair and brittle nails might be due to hypo- 
thyroidism; I should like to ask about the basal metabolic rate. A 
condition not mentioned in the differential diagnosis is osteomalacia. 
Further roentgenograms of the bones would determine the presence or 
absence of this condition. 


Dr. Donatp J. Lyte, Cincinnati: The differential diagnosis of 
papilledema and papillitis in the case of parathyroid deficiency was 
considered. Various forms and causes of tetany, and the conditions 
in which it occurs as a symptom, were discussed, together with differ- 
ential laboratory tests. It was emphasized that constant observation 
and repeated laboratory tests are necessary in cases of parathyroid 
deficiency in order to prevent loss of sight. The treatment was outlined. 


Extraction of Cataract in Presence of Fluid Vitreous. Dr. DANIEL 
B. Kirspy, New York. 


The presence of fluid vitreous (synchysis) in cases of cataract may 
demand special handling of the eye and the use of a special operative 
technic for extraction of the cataract. The preliminary examination of 
the eye may disclose whether or not the vitreous is fluid. The fluid 
vitreous may be contained behind the capsulozonular-hyaloid barrier or 
be in communication with the anterior chamber. If, after the corneo- 
scleral section, fluid vitreous comes forward to refill the anterior chamber 
or to seep through the incision, a condition of hypotony will exist, 
which will make ineffective any manipulation requiring pressure over 
the globe. Intracapsular extraction, rather than capsulotomy, will be 
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indicated, necessitating the use of traction, rotation and, under certain 
conditions, direct rupture of the zonule by stripping it from its attach- 
ment to the capsule of the lens. 


The author discussed the normal capsulozonular-hyaloid barrier, the 
causes of its degeneration and the signs and effects of a pathologic 
condition. The reaction to intracapsular cataract extraction in a dozen 
or more cases of fluid vitreous in which the hyaloid membrane was 
intact and that in a similar number of cases in which it was deficient 
were reported. 

DISCUSSION 


Dr. E. C. Etterr, Memphis, Tenn.: My own experience does 
not encourage placing the sutures after the corneal section. In an eye 
with a large incision through its coats, especially if that eye has a 
fluid vitreous, the placing of a corneoscleral suture, of whatever type, 
seems to me not only difficult, but dangerous. The usual needle sup- 
plied with thread attached is never very good, as to either its sharpness 
or its stiffness, and the effort to insert it in the dense tissues of the 
cornea or sclera involves a dangerous degree of pressure on the ball. 
It is both easier and safer to place the necessary sutures in the cornea 
and sclera before the incision. For thirty-seven years I have used a 
corneoscleral suture routinely in cataract extraction. ’ 


Dr. C. S. O’Brien, Iowa City: I heartily agree with Dr. Kirby's 
suggestion that one should always carefully examine the eye before any 
operation. If a thorough examination is made with the slit lamp, one 
will have a good idea whether fluid vitreous is present. It is also wise 
to examine both eyes. Sometimes one can anticipate a fluid vitreous 
in a second eye if this condition has been present in the first eye. 

My technic is not the same as Dr. Kirby’s, and I have had no 
experience with the procedure which he has presented. He also advo- 
cates the application of the capsule forceps near the equatorial region 
above, but I have always applied it below; I feel, therefore, that I 
cannot discuss that part of the technic. I cannot understand how one 
can maintain a round pupil and yet apply the forceps at the upper pole. 


Dr. F. H. Vernoerr, Boston: My procedure is the same whether 
the vitreous is fluid or not; if the lens does not come out readily, I use 
a scoop. The amount of fluid vitreous lost is not important. If the 
capsule ruptures, I try to pull it out with the forceps; if cortical matter 
remains, I remove it by irrigation. When the lens falls back or disap- 
pears from view into the fluid vitreous, it is brought forward by irriga- 
tion. Liquefaction of the vitreous varies, but some vitreous of normal 
consistency always remains at the ora serrata. 


Several years ago I reported on 3 supposedly normal senile eyes 
that had been enucleated, for various reasons. I performed the intra- 
capsular cataract extraction on each eye to ascertain how much damage 
this operation did. One of these eyes was found to have completely 
fluid vitreous. The posterior part of the hyaloid membrane was in 
contact with the anterior portion except at the periphery, so that. 
instead of one layer, there were two layers of hyaloid membrane behind 
the lens, and the lens had come out and left this structure intact. It is 
my impression that complete liquefaction of the vitreous is preceded 
by separation of the vitreous from the retina. 
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In these cases of fluid vitreous numerous opacities are present in the 
vitreous. In a case in which I removed the lens without any loss of vitre- 
ous, one could see behind the intact hyaloid membrane that the vitreous 
was fluid and loaded with opacities. Perhaps it would have been better 
to rupture the hyaloid membrane and lose fluid vitreous at the cataract 
operation. Would a discission of the hyaloid membrane, after the eye 
had healed, have removed the vitreous opacities? 

Dr. ArNotp Knapp, New York: Dr. Kirby is to be congratulated 
on the admirable results he has obtained with the intracapsular opera- 
tion in the presence of fluid vitreous, and these results are evidence of 
his operative dexterity. We have all succeeded in removing dislocated 
lenses, or lenses in the presence of prolapse of the vitreous, by the 
intracapsular method. It is often not difficult to grasp the capsule and, 
with appropriate counterpressure, extract the lens with practically no 
further loss, or very slight loss, of vitreous. I agree with Dr. Kirby and 
Dr. O’Brien that one should realize there are various degrees of lique- 
faction of the vitreous ; and one must remember that the more fluid the 
vitreous, the greater is the chance of degeneration of the hyaloid mem- 
brane or of the suspensory ligament, and the greater the chance of 
prolapse of the vitreous. I am not sure that the intracapsular operation 
is the best method of treatment in all cases of complicated cataract. 
Each case must be carefully studied, and one should not have too rosy 
a view of prolapsed vitreous and its sequelae. One must always 
remember that the intracapsular operation is much the more difficult 
operation, and that the proportionate loss of vitreous has always been 
higher. 

Dr. Derrick VaiL, Chicago: I should like to refresh your memory 
with the description of the use of the spoon in the Smith delivery of 
such a lens. The loop delivery is one which has been generally proposed 
in this country, but there are a number of surgeons who prefer not to 
use it. The Smith maneuver of the spoon is so easy and simple that 
I think it deserves to be placed again on record. It consists primarily 
of inserting the spoon behind the lens, bringing the lens forward and 
holding the spoon steady. Pressure is then applied on the cornea and 
the lower edge of the lens, and the lens is slid out onto the spoon, as a 
ship would be launched on the sea. The result is that one is able to 
apply all the pressure that is needed directly against the spoon, and not 
on the interior of the eye itself. This use of the spoon has saved me 
many an anxious moment; it has excellent adaptability to the particular 
subject under discussion, as well as in the delivery of the lens when 
the vitreous is lost. 

Dr. ConraD BERENS, New York: I differ in two or three points 
in regard to the technic of placement of the central suture. I believe 
that Dr. Kirby places his lateral sutures, but not his central suture, 
before the incision and in 1 of his cases he did an iridectomy. If one 
has to go in the center, the greatest loss of vitreous results. I agree 
with Dr. Verhoeff that if the vitreous is completely fluid the loss is 
not serious. I like to place the central suture before the section. I 
have found that insertion of the spoon just under the lens, with counter- 
pressure, is, as Dr. Vail has suggested, most helpful. 
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of grasp has proved to be the better method. It is safe to place the sutures 


502 ARCHIVES OF OPHTHALMOLOGY 


Dr. Burton CuHance, Philadelphia: I recall the first instance of 
escape of fluid vitreous I witnessed. While I dreaded what might come 
next, with Dr. McClure’s manipulative skill (his operative technic was 
the wonder of all), the lens was extracted and the result was perfect. 
He taught that, unless hemorrhage followed escape of vitreous, the 
operator need not worry; and the study of his patients afterward con- 
firmed this dictum. During the past winter I had 2 cases of free 
escape of vitreous in a case of high myopia. In each instance I was 
able to insert a small loop of very narrow wire behind the lens and 
deliver the lens, free from further complication. 


Dr. Dantet B. Krirsy, New York: The only time that I place 
the sutures before incising the cornea is when I expect loss of viscid 
vitreous, as in a case of manifest subluxation. I prefer not to insert 
the central suture before the extraction. 

Dr. O’Brien, I use the upper placement of the capsule forceps 
i because it gives a better chance to grasp the capsule or the zonule. 

) With regard to the round pupil, I have found that by slipping the 
points of the blades of the capsule forceps under the iris, and then 
turning the blades, I can displace the iris and place the forceps on the 
: anterior capsule, just in front of the true equator. The horizontal 


after the section, when the vitreous is fluid, but special instruments are 
needed: a special forceps, a special needle holder, a special needle and 
special thread. 

Dr. Verhoeff spoke about draining the vitreous to get rid of opacities. 
I should not advocate draining it posteriorly. I have never purposely 
ruptured the hyaloid membrane in order to drain out vitreous. 

Dr. Knapp advised an extracapsular operation in a case in which 
he was called in consultation because the vitreous was fluid and the 
intraocular tension was low. I did an extracapsular operation, with a 
good result. Since then, I have noted great fragility of the zonula in 
such cases, and it has seemed easier to take out the lens in its capsule 
and obviate the possibility of later complications due to retained cortex. 
I agree that loss of vitreous is to be deprecated in every instance. 

Dr. Vail, I know that the spoon and sliding delivery is a good 
maneuver when the zonule is fragile. If the zonule is resistant, I should 
place the forceps on the lens and use the spoon directly to separate 
the zonule. 


Integrated Artificial Eye and “Vitallium” Implants: Further Obser- 
vations. Dr. WENpDELL L. HuGues, Hempstead, N. Y. 


The author described his experiences in the technic of operation for 
enucleation and evisceration and in the replacement of buried implants 
with “vitallium” implants of various shapes. 


DISCUSSION 

Dr. Derrick VaIL, Chicago: The war has produced an enormous 
interest in the development of some form of implant, either solid or 
a cup or facet, into which the artificial eye can be inserted and changed 
more or less at will, depending on the degeneration of the substance 
of which the eye is made or, as frequently happens in the use of plastic 
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eyes, the development of sensitivity of the conjunctiva to the plastic. 
There are a number of procedures to choose from; and if one method 
fails, another can be tried. The solution of this problem has not been 
reached, and the work of experimentation must be kept up. 


Dr. WenpeL_t L. HuGcues, Hempstead, L. I.: These eyes can be 
made of glass, if necessary, although, of course, the placement of the 
peg cannot be made as accurately and changed as easily as in the case 
of a plastic eye. A final opinion cannot be given before the end of ten 
years. If the implant becomes eccentrit, the peg on the back of the 
eye can be moved; and if the original eye had a temporal deviation, a 
muscle operation can be performed when the implant is inserted. The 
eyes can be obtained through the Monoplex Eye Division of the 
American Optical Company. 


Effect of “Promin” and “Promizole” in Experimental Ocular Tuber- 
culosis in Immune-Allergic Rabbits. Dr. Avan C. Woops, 
Baltimore. 


This paper was published in the April 1948 issue of the ARCHIVEs, 
page 471. 


Treatment of Angioma of the Retina with Diathermy. Dr. Puivip 
M. Lewis, Memphis, Tenn. 


The technic employed in the destruction of retinal angiomas with 
diathermy was reviewed briefly, with a follow-up report on a case 
in which operation was performed in 1914 and which was presented 
at the annual meeting of the American Academy of Ophthalmology 
and Otolaryngology in 1942. A second case, with operation in 1944, 
was reported. Owing to the progressive nature of angiomatosis retinae, 
some type of treatment should be given. Diathermy offers the best 
method of control of the single tumor located far to the periphery. At 
present, the combined treatment with surface diathermy and multiple 
punctures into the angioma is perhaps the method of choice. 


Successful Diathermy Treatment of Recurring Retinal Hemorrhage 
and Retinitis Proliferans: Report of a Case. Dr. F. H. Ver- 
HOEFF, Boston. 


This paper was published in the September 1948 issue of the 
ARCHIVES, page 241. 


DISCUSSION ON PAPERS BY DRS. LEWIS AND VERHOEFF 

Dr. ArtTHUR J. BEpDELL, Albany, N. Y.: I shall show several 
photographs in the latest case of angiomatosis in which I have operated. 
The first, taken three months before the last, shows immense dilatation 
of the superior temporal artery and vein, exudate in and about the 
macular region and, far to the temporal side, the well demarcated 
angioma, with fine capillaries on its surface. After multiple diathermy 
punctures, the exudate was less and the angioma flatter, with dark, 
but not black, scars, representing much less destruction than that after 
a strong diathermy current. 
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With regard to diathermy, I suggest a word of warning, for two 
reasons: First, it is impossible accurately to control the delivered 
current in a great group of vessels, and, second, many changes ascribed 
to the treatment may be those which would have occurred had nature 
not been interfered with. The procedure should be tried on animals 
before it is recommended for use on human subjects. 


Dr. ALGERNON B. Reese, New York: I have done the operation 
described by Dr. Lewis on a patient with angiomatosis retinae. He 
was a young man who, because of pain in his back and partial paralysis 
of his lower extremities, had had an operation on his spine. An 
angiomatous lesion was discovered. The operation relieved the pain, 
and function of the extremities was restored. He consulted me two 
and one-half years later because of poor vision. Examination revealed 
a large, localized, elevated angiomatous lesion of the retina with a large 
afferent and a large efferent vessel. 

In the lesion nine months after operation, the caliber of the large 
vessel had been noticeably decreased, and a vessel which coursed in 
this direction had disappeared. Vision improved from perception of 
hand movements only to 10/200. I feel, therefore, that the operation 
accorzaplished something, and if time proves that the process has been 
arrested, it was worth while. 

I believe that sometimes this lesion is confused with angiomatosis 
retinae. Other characteristics of the entity described by Wyburn-Mason 
(Brain 66: 163 [Sept.] 1943) are (1) hemangiomatous lesions of the 
skin involving the trigeminal area and (2) mental changes. Typically, 
there is a tract of vascular tissue connecting the retinal and the cerebral 
lesions. The retinal lesion, if it does not involve the entire retina, 
usually affects the inferior temporal vessels. It is my opinion that, 
because of the serious lesion in the midbrain with which it is associated, 
an operation is not necessarily indicated for a lesion of this nature. 


Dr. Ratpu C. RycHener, Memphis, Tenn.: The macular area 
in the case reported by Dr. Lewis was ‘already so invaded by lipid 
exudate when the patient was first seen that it was certain that good 
central vision could never be obtained. The main concern was to save 
the eye and to keep it looking like an eye, and the procedure used was 
superior to radium and roentgen treatment. 

In Dr. Lewis’ second case, in view of the release of blood clots 
between the retina and the choroid which occurred during diathermy, 
simple transfixion of the sclera and choroid might have released the 
blood, which apparently was responsible for the detachment, and the 
original diathermy might have been sufficient again to seal the hole. 

I was interested in Dr. Verhoeff’s suggestion that his procedure 
be used for certain vascular obstructions, particularly obstruction of 
the central vein. Does Dr. Verhoeff think that in a case of complete 
obstruction of the central vein such an attempt would be worth while? 


Dr. ALEXANDER E. MacDonatp, Toronto, Canada: The cases 
that I reported here in 1939 (Lindau’s Disease, Akcu. Oputu. 23: 564 
[March] 1939) were of familial retinal angiomas, and I believe that 
extensive lesions may require other measures than the treatment out- 
lined by Dr. Lewis. Recently, I had a case in which an angioma was 
developing at the upper border of the disk, and in this case it is possible 
that no treatment at all should be used because of the vulnerable area 
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involved. The patient is a brother of the patients whose case histories 
were given in 1939. Like his 2 sisters, he has undergone the successful 
removal of a cerebellar hemangioendothelioma. 

Dr. Puitip M. Lewis, Memphis, Tenn.: As to Dr. Bedell’s 
suggestion, I have not had enough experience to know what amount 
of current one should use. I think Dr. Guyton used only 15 milliamperes. 
I was afraid to use that strength, for I thought it was not accomplishing 
enough, and we reset the machine at 45 milliamperes, or a little higher 
than I should use again. Dr. Bedell has informed me privately that 
his patient had a vision of 20/40 after operation, the same as before 
operation. 

I believe, Dr. Reese, that in the presence of signs of a definite lesion 
of the brain one should not do much about the ocular lesion, for the 
case will probably end fatally as a result of the involvement of the brain. 

I have never used radon seeds, Dr. MacDonald; frankly, the idea 
does not appeal to me as being as easy or as satisfactory as diathermy. 


Dr. F. H. Veruoerr, Boston: The suggestion of using diathermy 
in cases of obstruction of the central vein is based on theoretic consid- 
erations. The possibility of establishing communications between the 
choroid and the retinal circulation is something that should be worked 
on experimentally. The outlook in these cases is so hopeless that it is 
justifiable to carry out the experiments on human subjects. If visual 
acuity is already practically abolished, no return is to be expected; 
but if one could get the retinal circulation established secondary glau- 
coma might be prevented. Experimental investigation should be carried 
out to determine whether much, or only a little, heat should be applied. 
I should perform the experiments on dogs, not rabbits. With such a 
wonderful circulation as exists in the choroid, it seems too bad not to 
utilize it when the circulation in the retina is lost. 


Changes in the Ocular Fundus Associated wtih Pheochromocytoma 
of the Adrenal Gland: Report of Three Cases. Dr. Gorpon 
M. Bruce, New York. 


This paper was published in full in the June 1948 issue of the 

ARCHIVES, page 707 
DISCUSSION 

Dr. Henry P. WAGENER, Rochester, Minn.: I have satisfactory 
notes on 6 patients with pheochromocytoma of the adrenal gland 
observed at the Mayo Clinic. In 2 of these patients, at the time of 
observation, the blood pressure was normal between crises. Retinopathy 
was not present. In 4 patients, the blood pressure remained elevated 
between crises. Two of these patients had mild retinopathy, and 2, 
severe retinopathy with papilledema. Five of the patients had general- 
ized sclerosis of the retinal arterioles, varying in degree from minimal 
to grade 2. In the 2 patients who had only mild retinopathy the blood 
pressure fell to normal in the immediate postoperative period. In 1 
of these patients the retinal arteriosclerosis was of minimal grade. No 
subsequent blood pressure readings are available. In the 2 patients 
who had retinopathy with papilledema and generalized arteriosclerosis. 
the blood pressure remained elevated after removal of the tumor. These 
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results resemble those observed in patients with hypertensive toxemia 
of pregnancy. They suggest, but do not prove, that if diagnosis and 
removal of the tumor are delayed sufficiently, persisient hypertension 
may develop in a case primarily of paroxysmal type. 

Dr. CHartes A. Perera, New York: During the past year I have 
seen a case of this condition in a white married woman aged 45 who 
during 1946 suffered from general weakness and attacks of vascular 
hypertension. Between these attacks the blood pressure was normal. 
Medical investigation showed occasional glycosuria and increased basal 
metabolism so that it was only after a good deal of study that the 
diagnosis of pheochromocytoma was made and operation carried out. 
After removal of the tumor the blood pressure became normal and 
the symptoms disappeared. I had the opportunity of seeing the patient 
during one of her attacks of vascular hypertension; during this epi- 
sode there was a definite change in the fundus; the retinal arteries 
were narrow and irregular, and there were areas of definite spasm. 
This picture had not been observed during the previous five years. 
Since removal of the tumor and the patient’s return to health, the blood 
vessels appear normal, and there is no evidence of spasm of the blood 
vessels or of any permanent arteriosclerosis. 


Dr. Gorpon M. Bruce, New York: As to the follow-up obser- 
vations on these patients, | was informed by their physicians just before 
| left New York that the systolic pressure is now under 120 mm. in 
each case. Dr. Wagener is correct in saying that the paroxysmal stage 
is not permanent, and Dr. Perera is right in pointing out that the 
paroxysms can actually be seen. Continued hypertension is necessary 
tor the development of retinopathy, and if the condition is not interfered 
with the paroxysmal phase enters the phase of permanent hypertension. 
[ should like to emphasize the importance of discovering whether hyper- 
tension is due to this tumor, for the beneficial results are often striking, 
and even spectacular. 


Clinical Aniseikonia. Dr. Joun P. Macnir, New York. 


This paper was published in full in the September 1948 issue of the 
\RCHIVES, page 327. 
DISCUSSION 


Dr. LeGranp H. Harpy, New York: Dr. Macnie’s report is 
conservative, and his conclusions are well founded. I dissent from his 
opinion only in the over-all evaluation of aniseikonia as a clinical prob- 
lem. That after five to ten years roughly one third of the patients still 
benefited from the treatment, one third showed no improvement and 
one third were lost does not mean that the probability is only 1:3 that 
an iseikonic lens will be helpful. The 206 responses definitely raise 
this ratio to 1:2. I believe it should be higher, since the failures to 
reply belong in a weighted group. When they are considered, the 
figure for patients who show probable improvement will be raised 
to 58 per cent, and that for persons who probably are not improved, 
to 42 per cent. This estimate is in better agreement with the figures 
of Dr. Cushman and Dr. Post. 

I wish to reiterate two statements I made before this society in 1944. 
First, the fact that a patient who has worn iseikonic lenses for a period 
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of from two months to two years finds no further need of them in 
spite of the continuance of a demonstrable aniseikonia does not prove 
that the condition was neurogenic. The fact that among symptom-free 
subjects there are found definite, and sometimes high, degrees of 
aniseikonia indicates the presence of a compensating mechanism. Such 
compensation, I believe, can be acquired by training, and tolerances to 
size differences can be acquired and amplified. Second, there is a 
definite possibility that some such form of therapy will be evolved in 
the field of orthoptics. 

Important problems relating to aniseikonia and requiring further 
investigation include the production and management of artificial anise- 
ikonia, the unanswered problem posed by Dr. Friedenwald many years 
ago (anisophoria) ; the investigation of tolerances to aniseikonia and 
the possibilities of their development as a form of orthoptics; the 
etiologic role of aniseikonia in strabismus and the value of iseikonic 
lenses in its therapy. 


Dr. WENDELL L. HuGHEs, Hempstead, N. Y.: Dr. Macnie made 
the interesting comment that the symptoms are entirely independent 
of the magnitude of the error. That observation has been corroborated 
by all workers in the field. The question of not having worn glasses 
in the five and ten year interval is not, as Dr. Hardy brings out, evi- 
dence that the glasses were of no value in the first place. I have had 
patients who have worn their aniseikonic correction for a number of 
years; then, as an experiment, they tried regular glasses, without the 
aniseikonic correction, and some of them were able to get along without 
it. Whether this is due to improvement in their neuromuscular, or 
neuropsychiatric, makeup, or whether they are in better control of their 
nervous system is problematic. It must be remembered that the patients 
who are sent for examination for aniseikonia are usually the trouble 
group, the group which one cannot relieve in any other way ; considering 
that a third of the members of the group in which aniseikonia was 
found and corrected, have, according to Dr. Macnie, been helped for 
five to ten years, the correction of aniseikonia assumes an extremely 
important position. 

Dr. Hardy brought up an interesting point, viz., the relation between 
aniseikonia and the cause of strabismus. In almost all the cases of 
strabismus in which we have been able to obtain actual measurements, 
a high degree of aniseikonia has been found. That may be taken with 
a grain of salt, for it is difficult to estimate the degree of aniseikonia 
in the absence of good fusion; but it is an interesting premise, and 
requires a great deal of investigation to be worked out. 


Dr. Conrad Berens, New York: In my first report (Brit. J. 
Ophth. 21: 132 [March] 1937), 69 per cent of the patients who wore 
an iseikonic correction claimed to have been benefited. In a later report, 
with Dr. M. Loutfallah, on 836 patients (Tr. Am. Ophth. Soc. 36: 234, 
1938), 73 per cent claimed to have received some relief of symptoms. 
A later statistical analysis, which was being conducted by Dr. Henry 
Imus, was interrupted by the war, but the data we obtained are similar 
to those presented here. Why is it that Dr. Macnie found that 79 per 
cent were improved, and I found at first 69 and later 73 per cent, 
and Dr. Post, I believe, found 72 per cent—very similar to my figures 
at about the same time? In the first place, patients are now better 
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selected than formerly. At first almost any one was accepted who was 
not benefited by ordinary treatment. Another factor is improvement 
in methods of examination for aniseikonia, especially for measuring small 
degrees of the defect, and I think these factors may account for the 
statistical differences. 

We have not discussed the reason that some patients with the same 
degree of aniseikonia have symptoms and others do not. As I stated 
in earlier papers, | believe this is because the patients with symptoms 
are often exceedingly hypersensitive. | have recently had a patient who 
brought this clearly to my attention. Although apparently relieved by 
iseikonic lenses (3 per cent over-all, with 1 per cent meridional, cor- 
rection), the patient was finally free from symptoms without the correc- 
tion for aniseikonia when brucellosis was diagnosed and treated. 

I believe that iseikonic lenses are valuable in the management of 
many problem patients, even though in some cases it may constitute 
only psychotherapy, as I have previously stated. 

Dr. Lawrence T. Post, St. Louis: It has not yet been brought 
out that ophthalmologists still fail to study aniseikonia in all its phases. 
We have been testing aniseikonia critically, and without undue enthu- 
siasm, in Washington University for fifteen years, but during all that 
time, except for a short period of experimentation, we have not had 
an instrument with which we could measure aniseikonia at oblique axes. 
We still measure only over-all and horizontal or vertical axes. I under- 
stand that workers have been similarly limited in most places where 
aniseikonia is tested, except at the Dartmouth Eye Institute. We are 
therefore in a state comparable to that which would exist if astigmatism 
were tested only in the horizontal and vertical meridians. Quite pos- 
sibly, when instruments are available for the study of aniseikonia at 
oblique axes, the results will be considerably improved. 


Dr. F. H. VerHoerr, Boston: Two questions arise in my mind: 
1. Do any of these patients have aniseikonia? 2. Can one believe 
anything said by patients selected in this way? 

Dr. Jonn P. Macniz, New York: Dr. Berens mentioned the 
tolerance to aniseikonia. I think it is not any different from that to 
any other refractive error. One patient will tolerate 0.5 D. of astig- 
matism, whereas another will be very unhappy. 

The point of the oblique axis, which Dr. Post mentioned, has always 
bothered me; I am trying to devise some scheme by which this can 
be tested without having the whole hospital taken over by the depart- 
ment of aniseikonia. 


Ophthalmopathy of Thyropituitary Origin. Dr. Cuaries E. G. 
SHANNON and Dr. WittiaAm Taytor Hunt Jr. (by invita- 
tion), Philadelphia. 


_ The need for clarification of the relationship of the thyroid and the 
pituitary gland is realized when one studies cases of malignant exoph- 
thalmos, or the hyperophthalmopathic type of toxic diffuse goiter. The 
ocular manifestations include exophthalmos, swelling of the lids, edema 
of the conjunctiva, paresis of extraocular muscles and exposure kera- 
titis. These are probably not due to excessive circulating hormone of 
the thyroid, as heretofore believed, but to a hormone of the pituitary 
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gland. The ocular signs may be out of proportion to the thyrotoxicosis, 
and in these cases it is important to avoid thyroidectomy and the 
pituitary hormone should be suppressed by thyroid and estrogens and 
by roentgen radiation. Cases were presented. 


DISCUSSION 


Dr. THomas H. Jonnson, New York: It will simplify the prob- 
lem if one thinks of two types of exophthalmos associated with toxic 
goiter. The first type is characterized by exophthalmos, real or appar- 
ent, widening of the palpebral fissure and lid lag, with normal muscular 
action and normal fundi. This condition is apparently brought about 
by stimulation of the sympathetic nerve supply by the thyroid hormone. 
Stimulation of the sympathetic nerve supply is not the sole cause of 
the exophthalmos, for after treatment has arrested the thyrotoxicosis 
the exophthalmos does not always completely recede, and sometimes 
it does not recede at all. 

In tae second type, which is thought to be due to the dominance 
of the pituitary body, there is a waterlogging of the orbital fat, the 
lacrimal gland and the extrinsic muscles of the eye, with infiltration 
and degeneration of the muscle fibers and, in some cases, changes in 
the fundi: papilledema, hemorrhages and exudates—extreme exoph- 
thalmos, sometimes with ulceration of the cornea and loss of the eyes. 
That the thyrotropic hormone of the anterior lobe of the pituitary is 
a causative factor in this type of exophthalmos has been more or less 
proved, or supported, by experiments in which thyroidectomized ani- 
mals receiving a preparation of this factor, posterior pituitary injection 
U. S. P. or other products have had produced the changes seen in 
malignant exophthalmos. Clinically, these cases of malignant exoph- 
thalmos are more likely to occur after surgical procedures on the thy- 
roid. The few cases that I have seen have followed total or subtotal 
resection of the thyroid, and it seems that the exophthalmos has been 
less severe in cases in which there has been only partial removal of 
the thyroid. In the protection of the eyes in cases of extreme exoph- 
thalmos, suturing of the lids is only a temporary measure, and should 
not delay too long the decompression of the orbit. It is not an easy 
question to decide just when to do a decompression, but one must keep 
in mind that it should not be delayed too long. 

Dr. Taytor Hunt Jr., Philadelphia: Exophthalmos 
in experimental animals is produced not by thyroid extract, but by 
pituitary extract, and more easily when the animals are thyroidectomized. 
In the series of cases that we have seen at our hospital, exophthalmos 
does not decrease after thyroidectomy, although we know that it may 
develop later; but in the early stage it does not decrease, and in 50 
per cent of the cases actually increases, after thyroidectomy. 

Dr. J. H. Dunnincron, New York: I shall confine my comments 
to the muscular paralyses that frequently accompany this condition. 
The commonest type of involvement is the so-called paralysis of eleva- 
tion, in which neither eye can be raised. Furthermore, it is impossible 
for the surgeon to pull the eye upward with forceps because it is held 
in downward gaze by a fibrotic inferior rectus muscle. Recently, I 
had the opportunity to operate in 2 such cases. In both instances the 
inferior rectus muscles were observed to be largely replaced by fibrous 
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tissue. With a strabismus hook under the inferior rectus muscle, it 
was impossible to pull the eye upward. Recessoin of these fibrotic 
muscles resulted in notable improvement in upward rotation. Although 
the operations did not entirely relieve the attendant diplopia, they did 
enable the patients to hold their heads in a more nearly normal position. 
In each of these cases the eyes were held in downward gaze by the 
fibrotic inferior rectus muscles, and the clinical picture closely simulated 
that of genuine paralysis of elevation. It is essential, therefore, to 
differentiate between pseudoparalysis and true paralysis of elevation 
before proceeding with surgical correction. 


Dr. LawreNce T. Post, St. Louis: I wish to report the case 
of a woman who had had a thyroidectomy sometime previously. She 
had the extreme type of exophthalmos, with ulceration of both eyes, 
severest in the left eye, which ultimately had to be enucleated. To 
save the right eye, the Naffziger decompression of the superior wall 
of the orbit was performed, with slight, if any, improvement. Then 
a decompression was performed by the Kronlein technic, without 
noticeable improvement. I was despairing when my attention was called 
to a procedure of decompression into the nasal sinuses. The most 
striking effect was obtained when the orbital walls of the ethmoid cells 
were opened. Thereafter, the eye went back into practically normal 
position; the ulceration healed, and the patient left the hospital with 
vision of 20/60. 

The other point I want to mention concerns operation on the 
vertical rectus muscles. A patient who had 20A of left hypotropia 
was under observation for about two years, during which time he was 
under the treatment that has been described; there was no important 
change in the amount of the hypotropia, and the diplopia was constantly 
so distressing that an occluder had to be used. I then decided to do a 
resection of the superior rectus muscle of the left eye. The result was 
good; the patient has had a residual hypotropia of 4 A in the left eye for 
the past year, which has remained stationary. 


Dr. A. D. RuEDEMANN, Cleveland: Formerly, exophthalmos was 
regarded as real and caused by retraction of the levator muscle, and 
the condition was alway due to thyrotoxicosis; so whenever one oper- 
ated on the thyroid for correction of retraction of the levator one 
effected a cure. With the advent of new methods, any one who has 
an increase in the basal metabolic rate is operated on, and malignant 
exophthalmos develops. These two forms of exophthalmos are entirely 
distinct entities. Malignant exophthalmos is a recent disease, as recent 
as 1930, and before that time did not exist. Patients with this condition 
have all been operated on for disease of the thyroid, which they did 
not have primarily. If the patient is put to bed and treated with 
thiouracil, the disease will usually be controlled, the operation will 
not have to be performed and the malignant exophthalmos will not 
develop. What one sees today is not the same thing one saw back in 
1920. This change began with the advent of iodine given in iodized 
salt to school children, when Marine and Kendall started their work. 
Patients with a different type of thyrotoxicosis began coming to the 
clinic. They did not have retraction of the levator muscle; the pulse 
rate was rarely over 100; most of them did not lose weight, and putting 
them to bed controlled the disease. None of the patients with malignant 
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exophthalmos have had a thyrotoxicosis of the same type one saw in 
former years. Most of them have had a thyroidectomy, and most of 
them can be helped by giving them large amounts of thyroid. They 
tolerate large amounts—from 15 to 29 grains (0.98 to 1.98 Gm.) a day. 


Dr. Bruce Fraricx, Ann Arbor, Mich.: Without prolonging the 
discussion too long, I beg to differ with Dr. Ruedemann. Dr. John E. 
Gleason, of Detroit, was the first to publish, in 1903, a full clinical 
description, with pathologic observations, of malignant exophthalmos, 
under the title “Idiopathic Myositis of the Extraocular Muscles” 
(Contrib. Med. Research [Vaughan], Ann Arbor, Mich., 1903, 541- 
548). His patient lost both eyes from exposure to keratitis. One cannot, 
therefore, classify malignant exophthalmos as a disease of recent origin. 

At present there is no way of evaluating the effects of treatment, 
whether by means of roentgen irradiation of the pituitary gland or by 
administration of estrogenic substances. Both are theoretic therapeutic 
measures, since there is no way of evaluating their effectiveness. 

Thyroid is used in an attempt to throw the patient into an artificial 
thyrotoxicosis, if the patient does not already present too severe thyro- 
toxic manifestations. Desiccated thyroid is used, the idea being that 
a deficiency of thyroxin offers no inhibitory control to oversecretion 
of the thyrotropic hormone of the anterior lobe of the pituitary. 


Drs. Shannon and Hunt have warned us in the use of surgical 
measures in cases of thyrotoxicosis with ocular signs which are out 
of all proportion to the thyrotoxic manifestations. In addition, I should 
advise against surgical treatment for those thyrotoxic patients showing 
an exaggerated and rapid response to bed rest, iodine, diet and sedation. 
The use of thiouracil (2-thiouracil) and propylthiouracil should be 
avoided with both these groups of patients. These drugs have been of 
great help in the treatment of thyrotoxicosis, but it must be remembered 
that thiouracil and propylthiouracil have essentially the same physiologic 
effect as thyroidectomy, and therefore these drugs should be used with 
caution, or not at all, in the types of cases under discussion. In these 
cases it might be better to use medical measures and roentgen irradia- 
tion to the thyroid, and possibly to the region of the pituitary gland. 

Those patients requiring orbital decompression should not have 
the optic foramen unroofed, as practiced by some surgeons, since it 
does not add to the decompressing effect, and may in many cases result 
in further muscular paralysis, due to trauma to the origin of the muscles. 

We as ophthalmologists can help the internist and the surgeon in 
selecting those patients with thyrotoxicosis who are potential candidates 
for the development of exophthalmos, due to dominance of the thyro- 
tropic principle of the anterior lobe of the pituitary, and possibly reduce 
the incidence of this serious anomaly. 


Use of Buccal Mucosa in Restoration of the Orbital Socket. Dr. 
James N. Greear, Washington, D. C 


In either partial or complete obliteration of the orbital socket, the 
ophthalmic surgeon must accept the responsibility to restore the patient 
to as nearly a normal appearance as possible. Use of mucous membrane 
for lining the newly formed socket possesses advantages. The opera- 
tive technic is not complicated. Simple measures have evolved through 
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a variety of efforts to restore the socket. If these are observed, the 
well trained ophthalmic surgeon should be rewarded with a high per- 
centage of good results. 

DISCUSSION 


Dr. CuHartes A. YounG, Roanoke, Va.: On reviewing the avail- 
able literature, I found that the use of buccal mucosa has been men- 
tioned by only a few authors. It is the consensus that it is difficult 
to obtain more than 2.5 cm. of buccal mucosa, that oral sepsis must be 
dealt with, if present, before obtaining the graft and, furthermore, 
that mucous membrane grafts and epidermal grafts do not tolerate 
each other well. One author stated that use of buccal mucosa is indi- 
cated only in the presence of an intact globe. 


Dr. WeNDELL L. Hucues, Hempstead, N. Y.: I suggest that a 
flexible rubber form be used. Suturing the graft to the rubber form 
will a¥oid the necessity of a canthotomy, with its ensuing complica- 
tions, because the form can be folded up as it is put in; we have used 
this method in reconstructing either fornix. With this procedure, the 
form will be kept in the socket and the two fornices stretched, and 
this will serve better for the purpose than the gauze packing. 


Dr. RatpH O. RycHENER, Memphis, Tenn.: To get good anes- 
thesia of the buccal mucosa, Dr. Marshall Stewart called attention to 
the fact that injection into the mental nerves adjacent to the frenum 
would give buccal anesthesia of the lower lip, as well as of the mucosa 
over the mandible. 


Dr. ArtHUR M. CuLter, Columbus, Ohio: I have found that 
utilization of oral mucous membrane is feasible for the complete 
reconstruction of the socket. I wish to stress a point in Dr. Greear’s 
paper which | feel is responsible for his success in this procedure. 
Dr. Ruedemann states that the conjunctiva loses its character when 
it is detached from the globe, and I think that is true; but we all do 
conjunctivoplastics and move conjunctiva around freely. The reason 
the conjunctiva maintains its character after conjunctivoplasty is that 
it is kept under tension. I believe that is also true in the use of mucous 
membrane from the mouth, and Dr. Greear’s use of the petrolatum 
gauze pack has maintained the mucous membrane under tension, so 
that it will retain its character. Another important part of the proce- 
dure is that this tension should not be released until one is ready to 
put the prosthesis into the socket. 


Mikulicz’ Disease and Mikulicz’ Syndrome. Dr. Parker 
Detroit. 


Mikulicz’ disease and Mikulicz’ syndrome constitute problems of 
some clinical interest. A typical case of Mikulicz’ disease and cases 
of several related syndromes are reported. An outline based on etiology 
was made. 


The question arises: Is Mikulicz’ disease a definite entity? The 
answer would seem to be that Mikulicz’ disease is an (infectious) 
lymphogranuloma of the lacrimal and parotid glands, and that it is 
one of several related infectious granulomas and, accordingly, is not 
a definite disease entity. 
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DISCUSSION 

Dr. RALPH O. RycHENER, Memphis, Tenn.: After a review of 
von Mikulicz’ original article, which appeared in 1888, the speaker 
described the confusion that has resulted from comparing the disease 
and the syndrome which bear Mikulicz’ name, and pointed out that 
while more causes for the syndrome have been found, the cause of the 
disease still remains a mystery. The varying opinions of the foremost 
pathologists have not cleared up the subject. Dr. Rychener also drew 
attention to the similarity in the condition found in the muscles in 
malignant exophthalmos and in Mikulicz’ disease and stated that he 
was not ready to accept sarcoid as an explanation for Mikulicz’ syndrome. 

Dr. ParKer Heatu, Detroit: Dr. Rychener did not have the 
benefit of the complete paper, using only a preliminary draft. No 
matter what is the cause of “pure” Mikulicz’ disease, the term still 
is not a satisfactory one. This is true because there are so many 
causative factors which may make a clinically similar-appearing lesion. 

It is advisable in the various syndromes related to the lacrimal 
gland to use biopsy material for diagnosis. It is possible that enough 
data will accumulate to clear the obscurity covering the pathogenesis 
of this disease of the lacrimal glands and lymphatic tissue. 


Diagnosis of Retinoblastoma. Dr. ArTHUR J. BepELt, Albany, N. Y. 


This paper was published in the September 1948 issue of the 
ARCHIVES, page 313. 


DISCUSSION 


Dr. GrorGIANA DvorAK-THEOBALD, Chicago: Three cases were 
reported in which the diagnosis of retinoblastoma had been made. In 
the first case the condition proved to be Coats’s disease (retinitis exu- 
dativa) on pathologic examination. In the second case hypopyon and 
retinoblastoma were presented. The third case was one of retino- 
blastoma in which a scleral suture was made, under the erroneous 
belief that the condition was a retinal cyst. In this case tumor cells 
were also seen in the optic nerve. 

Dr. E. C. Ettettr, Memphis, Tenn.: A child aged 8 months, 
was seen on April 13, 1944, with an inflamed right eye. The aqueous 
was cloudy, the fundus reflex faint and the tension + 2. Six weeks 
later the anterior chamber was filled with blood. One year later the left 
eye seemed to be losing vision; a white mass was visible in the 
fundus, and a reddish yellow mass with blood vessels appeared in the 
anterior chamber of the right eye. This eye was removed in September 
1945, and the left eye in December 1945. The child died in January 
1946. The pathologic report on the right eye was retinoblastoma. 


Dr. Epwin B. Dunpnuy, Boston: In the differential diagnosis 
of this condition, I wish to emphasize the possibility of retrolental 
fibroplasia. As a result of the stimulus of Dr. Terry’s work in Boston, 
a very high incidence of this condition has been found in New England. 
In one hospital the figures for 1946-1947 showed an incidence of 32 
per cent of all premature babies weighing 4 pounds (1,814 Gm.) or 
less at birth. A survey is under way in other cities to find out whether 
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this incidence is found elsewhere, or whether it is peculiar to Boston. 
With such an incidence, one must bear in mind the possibility of retro- 


lental fibroplasia before making the diagnosis of retinoblastoma. 


Dr. ArtHuR J. Bepett, Albany, N. Y.: With regard to Dr. 
Dunphy’s statement concerning the number of infants with retrolental 
fibroplasia, I have gone over a series of premature babies, but the 
percentage is not nearly as high as his. Of course, we have not 
observed anything like the number that Dr. Dunphy has. 


Agnostic Alexia Without Agraphia Following Trauma: Report of 
A Case. Dr. Harocp H. Joy, Syracuse, N. Y. 


Agnostic alexia, an infrequent form of aphasia, is a disturbance 
of language function in which there is failure in recognition of the 
conventional meaning of graphic symbols, and may include inability 
to read letters, syllables, words, musical notes and mathematical figures. 


The two chief varieties are: (1) cortical alexia, in which agraphia 
is also present, and (2) subcortical alexia, in which the patient can 
write but is unable to read what he himself has written. In the 
second type there is almost always a congruous homonymous field defect, 
and frequently other aphasic symptoms. 


The case presented was of the subcortical type. After a seemingly 
minor injury to the head, a previously healthy man aged 62 suddenly 
had aphasic symptoms, consisting of complete visual agnosia for 
symbols without agraphia, acalculia, amnesic aphasia and color amnesia, 
together with a congruous right homonymous upper quadrantopsia. 
The disturbance was entirely that of language on the receptive side, 
without involvement of the auditory or the motor-speech mechanisms. 
All aphasic symptoms disappeared within four months, but the field 
defect has persisted. Although absence of necropsy prevents positive 
proof, there is sufficient clinical evidence to indicate that the condition 
was caused by a vascular lesion in the left parieto-occipital region. 


DISCUSSION 


Dr. Francis H. Apter, Philadelphia: There are three possible 
sites in the visual pathway where a lesion can give rise to quadrantopsia : 
(1) in the temporal lobe, involving Meyer’s loop; (2) in the posterior 
part of the optic radiation, where the fibers fan out before they turn 
mesially into the calcarine cortex, and (3) in the upper or lower lip 
of the calcarine fissure. 


With lesions of the temporal lobe, the field defects may be hemian- 
optic or quadrantoptic. When quadrantoptic, they are incongruous, 
and this rules out a lesion in the other two locations mentioned. With 
lesions in these, the quadrantanopsia is always congruous. The quad- 
rantanopsia associated with lesions of the temporal lobe may be con- 
gruous, but this is rare. Visual agnosia never occurs with lesions of 
the temporal lobe unless the lesion is a tumor spreading backward to 
involve the parieto-occipital region. 


With lesions of the posterior part of the optic radiation, the field 
defects may be hemianoptic or quadrantanoptic. They may be quad- 
rantanoptic, owing to the fact that this region has two different blood 


| 
| 
Ay, 
‘ 


SOCIETY TRANSACTIONS 515 


vessel systems supplying it. As Monbrun has pointed out, most quad- 
rantanopsias arising from lesions in this region are due to vascular 
accidents. I agree with Dr. Joy that his case falls into this category. 
The quadrantanopsia is always congruous, and lesions in this region 
are generally associated with one of the forms of visual agnosia. 

Lesions of the calcarine cortex give rise to congruous quadrantan- 
opsia. The lower quadrants are nearly always affected, owing to 
trauma of the upper lip of the calcarine fissure. When the lower lip 
of the calcarine fissure is injured, the patient seldom survives long 
enough for visual fields to be taken, because of the proximity of large 
venous sinuses. 

Did Dr. Joy test this patient for optokinetic nystagmus? Accord- 
ing to Kestenbaum, in cases of quadrantanopsia optokinetic nystagmus 
may be of value in determining the site of the lesion. 


Dr. Donacp J. Lyte, Cincinnati: Patients having aphasia may 
be overlooked, owing to lack of definite knowledge of the condition or 
the ability to apply available knowledge to clinical practice. 

Two general types of aphasia were outlined: (1) the sensory 
agnosia which frequently accompanies homonymous hemianopsia due to 
implication of the optic radiation, and less frequently visual hallucina- 
tions and illusions, and (2) the motor apraxia, which may be associated 
with conjugate or isolated irritation or paralysis of the extraocular 
muscles. 

The anatomic and functional characteristics of the visuopsychic 
areas were outlined. 


Dr. Harotp H. Joy, Syracuse, N. Y.: I am glad Dr. Lyle brought 
up the matter of hallucinations and illusions, because they are fre- 
quently observed with these lesions of the occipital lobe; but this 
patient at no time had them. 


Significance of the Base Pressure in Primary Glaucoma. Dr. ALGER- 
Non B. Reese, New York. 


The base pressure is the depth to which the intraocular pressure 
descends, and the peak pressure is the height to which it ascends. A 
rising or an elevated base pressure indicates permanent damage to 
the filtration angle. The difference between the base and the peak 
pressure indicates the functional transitory factor. As the glaucoma 
progresses, the base pressure approximates the peak pressure, so that 
in absolute glaucoma they tend to merge. 

The higher the base pressure, the greater the drainage load an 
operation must carry. The fact that the intraocular pressure is 35 mm. 
of mercury is not sufficient to determine the type of operation indicated. 
It is important to know whether 35 mm. of mercury represents peak, 
mean or base pressure. Wide excursions between the peak and the 
base pressure, representing a transitory functional factor, are more 
conspicuous in cases of shallow chamber than in cases of deep chamber 
glaucoma. 

DISCUSSION 

Dr. F. L. Puitie Kocu, New York: To establish a scale, so to 
speak, or a table of normal and abnormal intraocular pressure readings 
in terms of bases and peaks and their variations has been the concern 
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of many clinicians and laboratory workers, but the <omplexity of the 
problem is staggering. This is exemplified, for example, by the lack 
of knowledge concerning the existence of an independent central mech- 
anism for the regulatory control of intraocular pressure; or, again, the 
absence of an explanation of the known fact that elevations of pressure 
reach greater heights generally at the terminal and the beginning 
months of the calendar year, although there is no generally conclusive 
evidence that meteorologic variations exert any actual direct influence 
on these pressures. It would be of interest if Dr. Reese would state 
whether he had found it necessary or practical to take into consideration 
any of the many factors indicated by mention only of the few just 
touched on. Has he found it possible, from the standpoint of its clin- 
ical application, to evaluate numerically the transitory functional factor 
analogously, as can be done with the systemic pulse pressure? 

Dr. ARNoLD Knapp, New York: Instead of speaking of base 
pressure in glaucoma, would it not be better to speak of the lowest 
pressure which can be obtained by medicinal means, and would that 
not give the ophthalmologist a better way by which to judge what 
type of operation is necessary? 

The other point I thought most interesting in Dr. Reese’s short 
paper was his discussion of variations in pressure. The type of variation 
which is particularly striking is the one which occurs in cases of acute 
glaucoma. All have had the experience that, even after medicinal treat- 
ment, the eye may undergo a great reduction in pressure and change 
to a condition of hypotony and the cornea become wrinkled. It has 
always puzzled me what type of operation should be done when this 
great variation in pressure has occurred. 

Dr. ALGeRNON B. Reese, New York: I do not understand what 
Dr. Koch means by other factors causing variation in pressure. I 
thought I considered them all. I believe he asked for a clarification of 
the term “functional factor.” I referred to the usual concept of a 
vascular crisis which pushes the root of the iris forward. His idea 
of a possible analogy to the pulse pressure of the blood is interesting. 

Dr. Knapp’s mention of the extreme hypotony of the eyes following 
an acute rise in pressure is a point on which little information exists. 
I have always attributed the wrinkling of Descemet’s membrane to 
the fact that the eyeball is distended by the very high intraocular pres- 
sure and when the pressure returns to normal or subnormal, this 
membrane, lacking sufficient elasticity to resume its former shape, 
remains wrinkled or stretched. This is particularly true in elderly 
people, in whom the elastic tissue of the body degenerates. 


Blood Protein in Certain Types of Changes in the Lens. Dr. A. D. 
RUEDEMANN and Dr. Ropert SCHNEIDER (by invitation), Cleve- 
land. 


A preliminary report was made on a study of plasma protein frac- 
tionation by the electrophoretic method in patients with cataracts of 
the vacuolar and those of the fine, ductlike types. Various plasma 
protein patterns were correlated with these changes in the lens, and 
correction of the abnormalities in plasma protein by various means, 
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including diet, and its effect on the cataract were discussed. The 
changes in the lens do not fall into limited groups, but there is a 
definite tendency to grouping. Other physical factors were noted. 


DISCUSSION 


Dr. C. A. CLapp, Baltimore: The authors have selected the vacu- 
olar and the ductlike types of lenticular opacities for study. They 
point out that these types are somewhat characteristic of the experi- 
mental diabetic cataracts in rabbits and the cataracts associated with 
tetany. To be sure, vacuoles are present to a greater extent in these 
conditions, but they occur in such a large variety of cataracts that 
in themselves they do not represent any particular type. 

Since the dried lens is almost pure protein, one could easily imagine 
that a change in the serum protein or the amino acids which go to 
synthesize the lens fibers might cause definite lenticular changes. 

I should like to ask Drs. Ruedemann and Schneider whether the 
electrophoretic method would show a fractionation in animals, such 
as Curtis and others reported in a study in which they showed that 
rats on a tryptophan-free diet presented cataracts after a few weeks, 
as well those rats, studied by Rezende and de Moura Campos, which 
were fed a low protein diet. 

The method of determining the proteins by the electrophoretic 
method seems well established. Since there is a total of some forty 
proteins in the blood plasma, among which may be mentioned the 
enzymes, the hormones and the viruses, in addition to the albumins 
and the globulins, it would seem that, whereas the present studies 
indicate that the beta globulin fraction was increased and the albumin 
fraction diminished, there is the possibility that other fractions might 
have a greater influence on the lens than albumin and globulin. If, 
however, an increase in the protein intake of a patient with this type 
of cataract caused the vacuoles to disappear, certainly one might assume 
that there must be some relation between the albumin fraction and 
the beta globulin fraction in the blood plasma and lens vacuoles. 

I agree with the authors that the series is so small that the study 
should be considered as a preliminary one and the investigation 
continued. 

Dr. ArLIncToN C. Krause, Chicago: Dr. Ruedemann and Dr. 
Schneider have suggested a lead in a new direction toward the solution 
of the cause of human cataract. In the past, much information has 
been obtained on experimental cataract in animals, but very little on 
the cataractous process in man. The electrophoretic pattern of plasma 
in these cases indicates that the beta globulins are increased and the 
albumin is decreased. Besides the relationships which they mentioned, 
the alterations in the plasma proteins are also mainly related to the 
state of leukocytes, the reticuloendothelial system and the liver, which 
are the main sources of plasma proteins. Whatever affects these tissues 
may affect the plasma proteins. Perhaps later Drs. Ruedemann and 
Schneider will determine whether the protein and the lipoprotein of 
the beta globulins show an abnormal difference. This fractionation 
will take them toward the lipid biochemistry of the body. 
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The cataractous changes in these cases were affected by high pro- 
tein feeding. Proteins are made of conjugated amino acids. There 
are twenty-one amino acids. The problem goes back to which of the 
amino acids are related to these two types of human cataract. Deficiencies 
of certain amino acids, such as tryptophan, have caused cataract only 
in experimental animals. Perhaps similar conditions hold true in man. 


Dr. Jonas S. FRIEDENWALD, Baltimore: Assuming that the change 
in the electrophoretic pattern of the blood is significantly associated 
with the vacuolar type of cataract, as Dr. Ruedemann suggests, one 
still must ask whether this change is causally related to cataract or 
not. In experimental animals, particularly rats, it is possible to produce 
vacuoles in the lens under experimental conditions in which there is 
unmetabolized carbohydrate, that is, in either experimental diabetes 
or on administration of galactose or xylose, and the vacuoles develop 
in these cricumstances within about eighteen to twenty-four hours. 
A priori, it seems unlikely that a major change in the pattern of the 
blood plasma would be exhibited in so short a period, but that, no 
doubt, is a subject which can be attacked experimentally; if it can 
be proved that a change in the protein pattern is, in time, associated 
with the onset of vacuoles, this observation would offer solid support 
for the assumption of a connection between the two phenomena. 


Dr. A. D. RuepEMANN, Cleveland: This paper is still in the 
nature of a clinical experiment, in which it is attempted to associate 
specific types of cataract with changes in protein. We were able to 
watch the changes in the lens and the fundus in dogs and rabbits 
treated with alloxin; and, as Dr. Friedenwald brought out, we are 
studying them in cases of diabetes and other conditions. In the human 
experiment, we have given the patients amino acids and have attempted 
to make protein tests on them afterward, without being able to come 
to any conclusions. The diet must be given in large amounts, and, 
unless one has a good patient, it is difficult to make him adhere to 
any of these high protein diets. It has been a difficult problem to 
maintain this experiment on any sort of a scientific basis. I am sure 
one can select certain types of changes in the lens and routinely send 
them to the laboratory and expect to find in them certain specific 
proteins that apparently are off balance. Much more work will have 
to be done, but at least this study is a start; and | hope others will 
take the next step. 


Diffuse Malignant Melanoma of Iris: Report of Cases. Dr. SHALER 
RicHArpDsOoN, Jacksonville, Fla. 

Two cases of malignant melanoma of the iris were reported, with 
discussion of the difficulties in the clinical diagnosis. Neither of the 
patients observed was seen prior to the development of melanoma, but 
1 patient gave a history of pigmented spots or freckles of the iris. 


DISCUSSION 


Dr. Bruce FrAticK, Ann Arbor, Mich.: A search of the records 
of the University Hospital and at my office has failed to reveal that a 
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diagnosis of malignant melanoma of the iris has been made. Malignant 
melanoma may metastasize before attaining considerable size, and the 
longer a malignant process is present in the eye or other tissues, the 
greater the opportunity of spread. The development of glaucoma in 
a case of malignant melanoma of the iris signifies an advanced stage 
of the disease, and that metastasis is more likely than not already to 
have occurred. 


Features which might aid in the differential diagnosis of benign 
and malignant melanoma of the iris is the marked tendency for the 
malignant lesion to prevent complete dilatation of the pupil at the site 
of the tumor and the fact that the malignant lesion is usually more ele- 
vated over the surface of the iris than is the benign. A biopsy specimen 
of the iris for diagnosis should be taken in an area which is most elevated 
and least dilatable. Information from frozen sections is not accurate. 
Cytologic examination of the centrifuged aqueous in eyes with tumors 
of the iris has not been of value in our experience. 


Dr. ALGERNON B. Reese, New York: Three factors lead to the 
diffuse character of these lesions: (1) desquamation and dissemination 
of the tumor cells, (2) extension around the major arterial circle and 
(3) diffuse nature of the tumor and its multiple origin. 


Dr. E. C. ELtert, Memphis, Tenn.: The following case presented 
a problem in diagnosis. J. L., aged 23, seen in December 1943, reported 
that he had had a dark spot on the iris of the left eye for several 
years. In an Army hospital, the trouble was diagnosed as sarcoma, 
and enucleation was advised. The right eye was normal, with 6/6 
vision. The left eye had vision of 6/6 and presented a dark tumor of 
the iris, about 4 by 2 mm. Tension was 18 mm. (Schigtz). The 
pupil was active except opposite the growth. There was a small pro- 
longation of the growth down, and this, as well as the main body of 
the growth, seemed to fill the angle of the anterior chamber and touch 
the cornea. The growth did not infiltrate the iris but was much 
darker and could be described as “set in” the iris, which surrounded 
and was distinct from it, as a stone is set in a piece of jewelry. There 
was no change when the patient was last seen, in October 1945. 


Dr. ArTHUR J. Bepett, Albany, N. Y.: I wish to show several 
“kodachrome” photographs of lesions of the iris simulating malignant 
growths and call attention to the value of photographs with infra-red 
light. 

The first slide shows a cyst of the iris with rust-colored surrounding 
ring ; the next, a dense, brown, circumscribed mass in the lower portion 
of the iris; the third, a much rougher, darker, well delimited area of 
pigmentation, measuring 4 mm., and the fourth, a sector-shaped area 
of depigmentation, extending to a heavily pigmented, elevated pupillary 
margin. All these lesions have remained unchanged for years. Two 
others present more diffuse browning, with surface elevation. A proved 
case of sarcoma of the iris was exhibited, with the convex, elevated 
surface projecting into the anterior chamber. 


Comparison of the photograph taken with infra-red light with the 
ordinary, black and white photograph demonstrates how a seemingly 
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slightly gray portion of the iris is with infra-red illumination shown 
to be a large, thick tumor of the iris. Operation confirmed the diagnosis. 


Clinical Course of Ocular Complications of Arachnodactyly. Dr. 
I. Lioyp, Brooklyn. 


This article was published in the November 1948 issue of the 
ARCHIVES, page 558. 


Problems in the Calibration of Tonometers. Dr. Jonas S. FRIEDEN- 
WALD, Baltimore. 


A preliminary report on an attempt at direct calibration of the 

standard Schigtz, Gradle and) McLean tonometers was undertaken at 

r the request of the Committee on Standardization of Tonometers, and 
financed by the American Academy of Ophthalmology and Otolaryn- 
gology. Although the study is still uncompleted and final calibration 
data are as yet unavailable, a number of problems have been encoun- 
tered in the work that are of basic theoretic interest in the interpretation 
of the tonometric reading. Evidence will be presented indicating (1) 
that the resistance of the cornea to deformation contributes no measur- 
able component to the tonometric reading; (2) that the zero reading 
of the Schigtz tonometer is erroneous; (3) that the rigidity of enucle- 
ated eyes differs from that found in the living subject by very large 
factors—direct manometric calibration, therefore, requires correction 
for the abnormal rigidity—and (4) that the average normal intra- 
ocular pressure is lower than that indicated by the Schigtz scale. 


DISCUSSION 


i Dr. Peter C. KronFetp, Chicago: Obviously, Dr. Friedenwald’s 
. work has been more comprehensive than any previous calibration study. 
For the first time in the history of ophthalmology, all three commonly 
used tonometers have been tested on several species of eyes with the 
same laboratory setup and under the supervision of the same investigator. 
I agree with Dr. Friedenwald that the optic nerve is by far the preferable 
site for the introduction ofthe cannula. The problem of supporting 
the eyeball during the test, so as to simulate its normal rate of sustained 
suspension within the orbit, has been solved cleverly by Dr. Frieden- 


wald’s artificial orbit. 


Dr. Friedenwald has found that the rigidity of the enucleated eye 
ditfers from that of the eye im situ and varies during, and as the result 
of, the calibration procedure. To some extent, I should have been pre- 
pared for this piece of bad news, since Wessely had found the ocular 
rigidity to go through rather characteristic variations after death. 


Dr. Friedenwald has found an ingenious mathematical solution of 
the problem, based on three sets of data: namely, his own calibration 
findings with the open tonometer, his own experimental determinations 
of the volume of the indentation and his own clinical determinations 
of ocular rigidity. I can see no flaw in his calculations. Since they 
are based largely on his own concept of ocular rigidity, and because 
of the great importance of this concept for clinical tonometry, I suggest 
that corroborative evidence be sought in direct calibrations on living 
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animals, the optic nerve being exposed by the transfrontal neuro- 
surgical approach for the purpose of introducing a cannula. The other 
eye could be enucleated and subjected to the calibration procedure and 
mathematical corrections which Dr. Friedenwald has described. 


Dr. F. H. Veruoerr, Boston: I was glad to hear Dr. Friedenwald 
mention the Souter tonometer. Those of us who have used the Souter 
tonometer appreciate Dr. Friedenwald’s work, but we have a feeling 
of pleasure that he has run into all this difficulty and has not really 
solved it, for we feel it has no bearing on our problem at all. With 
a Souter tonometer one can find out very closely what the real intra- 
ocular pressure is. Dr. Friedenwald has just concluded that the normal 
pressure as given by the Schigtz instrument is wrong. We who have 
used the Souter tonometer have known this for years. The Souter 
tonometer has certain disadvantages ; first, one must learn how to use 
it. In fact, few have taken the trouble to do so. Another disadvantage 
is that results with artificial illumination are not satisfactory. Still 
another disadvantage is that it cannot be used with the patient reclining. 
It takes a short time to make a test with the Souter tonometer, and 
we who use it have a great feeling of superiority over those who use 
any other instrument. 


Dr. Jonas S. FRIEDENWALD, Baltimore: I certainly did not wish 
to imply any criticism of the Souter tonometer. It seemed to me that 
the friction in the Souter instrument was so great it made for con- 
siderable unreliability. In our hands the instrument gave a rather wide 
scatter of readings on the same eye at the same examination, but if 
one is patient enough to make a number of readings and take the 
average of them, one can get a satisfactory result. 


I am grateful to Dr. Kronfeld for his comments on the theoretic 
mathematical side of the argument I have used. I believe that argu- 
ment to be substantially correct, but I feel sure that further refinements 
on it can be made in the course of time. Evidence that the theoretic 
calculations I have made are correct is that if one takes, let us say, 
the reading of 4 with a 5.5 Gm. weight on the Schigtz tonometer, a 
reading which is the average for a large number of normal eyes, and 
calculate what the intraocular pressure should be before the instrument 
is put on the eye, one reaches a measure of intraocular pressure of 
about 19 mm. of mercury, in contradistinction to the Schigtz scale of 
23 or 24 mm. McLean tells me that the average normal measurement 
on his instrument is 28 mm., and if one applies the same mathematical 
argument to the 28 mm. on the McLean scale as one did to the scale 
reading of 4 on the Schigtz scale, one also reaches a measure of 19 mm. 
of mercury. Dr. Verhoeff’s clinical data obtained with the Souter tonom- 
eter, I believe, led to a similar figure for the average normal pressure. 
I think we have in the congruance of these two calculations and of 
Dr. Verhoeff’s clinical measurements a fairly satisfactory support to 
the validity of the mathematical procedure I have used. 


Pupillometry: A Critique. Dr. E. L. Pattie Kocu, New York. 


Diametric measurements of the pupils of human subjects in health 
and in disease states are theoretically of real basic clinical value. How- 
ever, in actual office practice and in examination under conditions of 
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crowded hospital clinics and, for that matter, in any condition in which 
time is not a factor, pupillometry, whether accomplished by older 
methods or by means of the newer and more precise technic of pupillog- 
raphy, has not proved to be sufficiently practical to warrant its use 
as an everyday diagnostic procedure. This, while unfortunate, is 
understandable, since proper pupillary testing is time consuming and, 
while it is impressive to the patient, there may occur repercussions 
associated with the subjective phenomena experienced by the subject, 
thus more or less effectively negating whatever of clinical value might 
have been obtained from the determinative procedure. 

The normal, abnormal and pathologic local and more systemic 
conditions in which pupillometry is known, or may prove, to be diag- 
nostically useful were discussed with reference to the most practical 
method employable. 
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News and Notes 


GENERAL NEWS 


Institute of Ophthalmology, London.—The formal opening of the 
Institute of Ophthalmology, a unit of the British Post-Graduate Medical 
Federation of the University of London, took place on Nov. 4, 1948. 


After the war, the British Post-Graduate Medical Federation was formed 
within the University of London and the Medical School at Moorfields was 
invited to join the Federation as an Institute of Ophthalmology. With a view 
to co-ordinating all that was best in London, Moorfields, the Central London 
Ophthalmic Hospital and, later, the Royal Westminster Ophthalmic Hospital, 
became amalgamated by an Act of Parliament. Such a combination gave scope 
for wide planning within the three units and it was decided that the building of 
the Central London Ophthalmic Hospital should be converted—not a very extensive 
reconstruction—into a research and teaching Institute, and that the other two 
hospitals should act as associated clinical units. The result, it is true, is not 
entirely satisfactory, for the partial divorce of lecture rooms, library, museum, 
routine and research laboratories from the clinical departments, is a considerable 
handicap. It is a handicap, however, that it is hoped to overcome as soon as the 
economic conditions of the country allow new medical buildings to be constructed 
on a large scale. In the meantime, in the spring of 1947 the practice of the Central 
London Ophthalmic Hospital began to be transferred, reconstruction work was 
pushed ahead and by Nov. 4, 1948 sufficient of the building was ready to 
allow a formal inauguration ceremony to be held. 

The new Institute comprises a building of six floors of which the basement is 
given over to a cafeteria, kitchen, students’ sitting rooms and cloakrooms, tech- 
nicians’ rooms, workshops and store-rooms. On the ground floor are the admin- 
istrative offices and a department for clinical teaching and research clinics. A 
small orthoptic department has been retained for research purposes. The first 
floor houses a large department for medical illustration, equipped and staffed for 
photography in all branches, including fundus photography, cinematography and 
fundus drawing, and also contains a suite of rooms for the more elaborate types 
of clinical research. On the floor above are the library and museum, built up 
from the material available from the three parent hospitals, offices for the British 
Journal of Ophthalmology and Ophthalmic Literature, and a lecture hall to hold 
100. Laboratories for morbid histology, bacteriology and allergy occupy the major 
part of the third floor. The remainder of the building is occupied by twenty-three 
laboratories fitted up for research in physiological optics, physiology, electro- 
physiology, biochemistry and radiography, with appropriate technicians’ rooms, 
operating theatre, five animal rooms and appropriate accessories. During the 
present session there are 126 post-graduate students from many countries of the 
world, and, at the time of its opening, the Institute has on its staff 15 full-time 
research workers. 

The opening ceremony was held on the afternoon of November 4th under 
the Chairmanship of the Earl of Rothes—Chairman of the Committee of Man- 
agement of the Institute—before an audience of representatives of the University 
and the British Post-Graduate Medical Federation, the provincial and Scottish 
Universities, together with many of the past and present staff of the three hos- 
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pitals and the Institute. The three guest speakers, Sir John Parsons, Professor 
Alan Woods and Professor Weve—representing British, American and European 
ophthalmology also gave inaugural addresses [Brit. J. Ophth. 33:60 (Jan.) 1947]. 

The director of the Institute is Sir Stewart Duke-Elder, to whom 
the fulfilment of this undertaking in these difficult times is due, and its 
future success under his competent management is assured. 

- Moorfields and the Westminster Ophthalmic Hospital will continue 
to give clinical instruction at the routine clinics, but the more set clinical 
demonstrations are to be held at the Institute. All laboratories have 
been combined with the Central London Ophthalmic Hospital except for 
an emergency bacteriologic laboratory at each hospital. The ophthalmo- 
logic project at Oxford has been given up, and at the moment the Insti- 
tute is the only center of postgraduate instruction. 


Barbara Gregg Ingalls Orthoptic Clinic.—On Feb. 4, 1949 the Bar- 
bara Gregg Ingalls Orthoptic Clinic was dedicated at the Medical Col- 
lege of Alabama in the Thigpen Eye Hospital. It was named in honor 
of the granddaughter of Mr. Robert I. Ingalls St., industrialist and 
philanthropist, who has indicated a continuing interest in the clinic. 
Orthoptic examination and treatment is now offered without charge 
to the indigent children of Alabama. 


. 
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Book Reviews 


Einfiihrung in die physiologische Optik. By Prof. Dr. Armin von 
Tschermak-Seysenegg. Price, 45s.; 22 Swiss francs. Pp. 213, 
with 111 illustrations. Vienna: Springer-Verlag OHG, 1947. 


Professor von Tschermak, a Hofrat of the old Austrian Empire 
and renowned teacher of physiology for the last fifty years, belongs, 
with Professor Briickner, of Basel, and the elder Dr. Burian, to the 
last surviving pupils of the great Ewald Hering. At least as the 
originator of the Tschermak test (the after-image test for retinal 
correspondence, suggested by Hering himself), he is known to every 
ophthalmologist. His description of the phenomenon of anomalous 
sensorial relationship in squint (von Tschermak is a squinter himself) 
is common knowledge today. At the age of almost 78, forced to leave 
Prague as a German national, and reinstated as a professor of physiology 
at the newly founded extension of the badly damaged University of 
Munich in Regensburg, in the American zone of Bavaria, Professor 
von Tschermak has written a short incroduction to “Physiologic Cptics,” 
the reading of which will be both a gain and a pleasure. 

To read “Tschermak” was, of course, never easy. This reviewer 
had often given up in despair with former writings of the illustrious 
author. But Tschermak’s style has mellowed, and in the present volume 
there is no sentence which, at least on third reading, this reviewer could 
not understand. Part of the difficulty is due to the extreme compactness, 
probably forced on the author by circumstances. Without any question, 
he has succeeded in compressing an amazing amount of information 
into less than 200 pages. Another part of the difficulty is purely lin- 
guistic and is caused by the replacement of internationally understood 
terms by strange, and sometimes cumbersome, German expressions. 
It seems to be impossible for scientists belonging to the German Kultur- 
kreis to avoid this tendency, just as it is unthinkable for them not to 
cite Goethe’s contribution to their special subject at least half a dozen 
times. 

With all the mellowing of age, Dr. von Tschermak is still a good 
fighter and makes an excellent case for Hering’s teachings and his own. 
The work of von Helmholtz or of his followers K6nig and von Kries 
is as well known and has had as deep an influence on British and Amer- 
ican optical science as any of the work of Young or Maxwell. The 
American reader will not need to look up Tschermak’s book for a dis- 
cussion of their classic results. But Hering, with his introspective 
analysis and his denial of empiristic factors, has remained more or less 
a stranger, relegated to a quite undeserved place. So much so that, for 
instance, in a fundamental work like that of W. D. Wright (Researches 
on Normal and Defective Color Vision, St. Louis, C. V. Mosby Co., 
1947), reviewed in these ARcHIves (38: 850 [Dec.] 1947) there is 
no reference to his name or to that of von Tschermak. To be sure, 
much of the newer work done in other, but German-speaking countries, 
e.g., that on visual acuity, contour vision, color or electric responses, 
to cite only a few subjects, does not fare much better in the present 
volume, and one finds only one reference to such names as Adrian, 
Granit and Piéron and two references to Hecht. This is what one will 
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expect with channels of scientific communication to Central Europe 
choked to a mere trickle and is symbolic in itself of how much German 
thought has suffered, even in the most prominent of its representatives, 
by cutting its ties with Western civilization. In view of this fact, one 
will especially appreciate the brief, but excellent, discussion on image 
incongruities and aniseikonia. 

As one would expect from an author whose original work was mostly 
centered on problems of space perception, motility and color vision, 
only a relatively small part of the book is given to optics, image forma- 
tion, visual acuity and preblems of the light sense. A somewhat larger 
part of the book deals with color vision and is especially interesting for 
the restatement of Hering’s and the author’s views. Even if one does 
not accept Hering’s color theory, either in its original form or as 
“redecorated” by Tschermak, and even if one will not subscribe to the 
judgment that von Helmholtz’ theory ts a sterile concept, one will wel- 
come this clear exposition, which is especially timely in view of recent 
work by Granit and Pi¢ron on color vision. The results of the latter 
make it clear that in its orthodox formulation either theory is untenable, 
and point toward an inevitable synthesis of the apparently irreconcilable 
views of von Helmholtz and Hering—a phenomenon common in the 
history of scientific progress. 

More than half the book deals with space perception and ocular 
motility, and this section is admirable. Especially remarkable are the 
author’s endeavors toward a clear separation of the objective and sub- 
jective aspects of spatial relationships and the discriminative use of 
terms to keep this separation conspicuous. Terms such as Gesichtsraum 
and Sehraum, for objective and subjective visual space ; Gesichtsobjekt 
and Sehding, for physical and phenomenal visual object, or Netzhaut- 
bild and Anschauungsbild, for retinal and perceptual image, can only be 
envied for their precision and suggestiveness. 

In recent years Lancaster and Burian have taken great pains to 
coin proper English terms for what in Hering’s and Tschermak’s lan- 
guage is differentiated as Richtungslinie (objective) and Sehrichtung 
(subjective). The list could be continued with terms like lotrecht (per- 
pendicular) and wagrecht (level), as opposed to “vertical” and hori- 
zontal,” or with Fixationspunkt and Kernstelle for what we call the 
point of fixation, and, finally, with the terms geometrischer Lagewert 
and subjektiver Raumwert for spatial values from objective and sub- 
jective points of view. 

The author is firm in his rejection of the so-called projection theory 
of space perception, a theory which owes its origin to that lamentable 
confusion of the subjective and objective in spatial relations which one 
still finds in many texts. Tschermak sounds his disapproval of terms 
like “false projection” for what he accurately described as an anomalous 
identity of visual directions (Anomale Sehrichtungsgemeinschaft). 
While one will agree with his criticism of projection theories, one cannot 
help questioning the sole importance attributed by Hering’s nativistic 
viewpoint to purely retinal factors. One regrets that some newer ideas, 
e.g., those of the Gestalt school, have not found their way into the 
present volume. Tschermak’s “exact subjectivism,” with its sharp dis- 
tinction of the objective and the subjective, is an important step toward 
clarification of terms, and is ably presented in this volume; but it is 
only a step toward a more organismic view. Apruur LINKsz. 
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EACH INSTRUMENT TESTED AND CERTIFIED BY 
ELECTRICAL TESTING LABORATORIES, Inc., New York City 


The improved Sklar-Schiotz Tonometer 
is made to meet the specifications adopted 
by the Committee on Standardization of 
Tonometers of the American Academy of 
Ophthalmology and Orolaryngology. 

All parts, except the frame of this new 
model instrument, are made of non- 
magnetic stainless steel. The moving parts 
are accurately machined, highly polished 
and fitted to close tolerances in weight and 
balance to minimize friction. The instru- 
ment is made to conform with the basic 
requirements ot the original Tonometer 
described in 1905 by Professor Hjalmar 
Schiotz, and modified by him in 1925. 

There are two major improvements in 
this newly designed model by Sklar. They 
are: (A) the new shape of the hammer and 
its contact with the plunger, and (B) the 
new design of the dial with inserted mir- 
ror to overcome parallax. 

The new model instrument is guaran- 
teed to be serviceable, dependable and 
accurate for use by the profession. 


Complete detailed directions for use, with 
* Table of Intra-Ocular Pressures and 
Graphs, included with each instrument. 


LONG ISLAND CITY, N.Y. 


Price Complete $ 
in case 55 . 
Through your distributor 
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The NEW Burton FLO-LIGHT 


With F-L-O-A-T-I-N-G ARM 


Right, left, up, down, around—fingertip placement of the 
permanently spring balanced Floating Arm puts the brilliant 
Flo-Light in any and all conceivable positions for examining 
and operating. No locks, no thumb- 
Over 1000 footeandles of heat-free, color screws to adjust—just move it as you 
want it, and it stays! Lighting head 
for use with head mirror. moves up and down over a 24-inch 
range, rotates to 300° right and left 
. . . Floating Arm swings right and left . . . telescoping stand 
gives maximum height of 6 feet above the floor. Flo-Light 
gives perfect lighting for any procedure, over the arm of the 
treatment chair, over the table. And it eliminates moving 
heavy floor stands. 

You'll find Flo-Light ideal for your office practice, the medi- 
cal light of 1000 lighting angles. It’s convenient, effective, 
reasonably priced. Put this better equipment to work for you 

right now! 
For All That's Best For The Surgeon — 
$36.2 


Your Choice of hard baked eee A Mueller and Company 


Cream White, Hospital 
Ma 


mie 408 S. HONORE ST. CHICAGO 12, ILLINOIS 


Thank You Doctor 
for Prescribing 
Obrig Superior Quality 
Contact Lenses 


49 EAST 5ist STREET * NEW YORK, 22, N.Y. 
Branches in 


PHILADELPHIA MONTREAL LONDON [= 
JOHANNESBURG SHANGHAI = 


Perfect Office Lighting! : 
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Eyes Right? 


Your patients look to you not only for 
professional service but also for advice on 
the most suitable frame or mounting. This 
gives you the opportunity for recommending 
different styles for various occasions. 


We urge you to suggest the simple formula 
of a BROWLINE Frame by Day and a 
SHURSET Rimless by Night. You will 
be surprised at the number of patients who 
will like the idea and thank you for helping 
them Dress their Eyes Right. 


Shuron BROWLINE frames, SHURSET 
mountings and many other styles are as near 
as your independent supplier, as close as one 
of Shuron’s 18 conveniently located branch 
offices. 


You can always be sure with 


By 
Thurman B. Rice, M.D. 


SEX 


: DUCATION 
BOOKLETS 


A Series of Five Modern Booklets 


FOR YOUNG PEOPLE 


Written by Dr. Rice, physician, 
public health official, teacher and 
father. Frank, but not sensa- 
tional. Progressive viewpoints 
stressed, while fundamental 
principles are maintained. These 
pamphlets may first be read by 
parents, then given children 
according to age. Attractively 
printed. 


* THOSE FIRST SEX 
QUESTIONS 25c each. Complete 
For parents of little children. set of five in spe- 
Wholesome home life, char- cial filing case. 
acter training and accurate 00 H . 
answers to first sex questions $1.00. eavy 
are fundamental. paper covers. 


* THE STORY OF LIFE Illustrated. 
For boys and girls, ten years 
of age, telling them how the 
young come to plants, ani- 
mals, and human parents. 

* IN TRAINING 
For boys of high school age, 
interpreting their adolescent 
development in terms of ath- 
letic and cther achievements 


* HOW LIFE GOES ON 


For girls of high school age. 
Their role as mothers of the 
men of tomorrow. 

* THE AGE OF ROMANCE 
For young men and women, 
dealing with the problem as 
a unit for both sexes 


AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn Street : Chicago 10 
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FLUORESCENT LIGHTING—GOOD OR BAD? 
Whatever the cause (and it very often may be due 
to inefficient installation) fluorescent lighting fre- 
quently is the source of complaints of ocular dis- 
comfort. In these instances, numerous case histories 
indicate that Soft-Lite Lenses are an effective means 
of bringing relief to such patients. Toning down 


light evenly, uniformly throughout the entire visible 
spectrum, Soft-Lite Lenses provide neutral trans- 
mission and comfort giving absorption in whatever 
degree is indicated. Available in five exact degrees 
of absorption to meet each patient’s requirements, 
they enable the patient to continue working under 
fluorescent lighting without visual discomfort. 
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You Will Like 
OUR 


PRESCRIPTION 
WORK 


MAX ZADEK, Inc. 
Wholesale and Manufacturing Opticians 
Serving the EYE PHYSICIAN and his patients in the EASTERN STATES 


New York 8, N. Y. 


HEARING AID 


Brings to the ear, clearly, increased volume of sounds. 
Slender. Light. Only one case, one cord Don’t give your patient an ordinary eye patch. Prescribe the 
and receiver. *“4ADJUSTO” 

60 HOURS -10c Eye Shield 


te AMBLYOPIA EXANOPSIA— Will not interfere with lid 


movement. 
battery costing 10c and lasting at least 60 CORNEAL ULCER—Will admit air through shield. 
hours, can be used, when desirable. INJURED OR POST-OPERATIVE CONDITION—Will do 
away with any unnecessary pressure. i i 
The “ADJUSTO” is the only shield with a flexible frame 
ONE = MINUTE SERVICE A 4 the and pleats 
iti H . justable to eye dressing, without applying pressure. 
for Quick ay It is the only shield made which can be moulded 
Gravox dealer anywhere. lens ve, glasses with simple ome. The 
Accepted by Council on Physical Medicine, conomizer 7 “* can be boiled or autoclav ‘or sterilizing, 
je ‘ cote costs or can be washed with soap and water and the pleats will 
not come out! Available at all leading Drug, Surgical 


and Optical stores. Retails at 50c. 
PARAVOX, INC. ADJUSTO EYE SHIELD COMPANY 
2082 EAST 4th STREET . CLEVELAND 15, OHIO 1060 Lexington Avenue, New York 21, New York 
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PRECISION-COSMET COMPANY, Inc. 


Offering the finest in eye prostheses and 
contact lenses 


PLASTIC ARTIFICIAL EYE COSMETIC CONTACTS CONTACT LENSES 


MAIN OFFICE & LABORATORY , 
Western Sales Office 

GATEWAY BANK BUILDING 756 S. Broadway 

MINNEAPOLIS 1, MINNESOTA Los Angeles 14, Calif. 


HARDB LENSES 


The TOUGHER AND STRONGER LENSES 
May Be _ Specified 


These controlled HEAT-TREATED prescription 
lenses are offered the patient where added pro- 
tection and safety is desirable. Excellent for 
all children’s glasses and adult’s glasses where 
added safety is desired. A HARDB lens is 
ground to a minimum of 2 nm. thickness at the 
thinnest point. 


For hazardous industrial use, BENSAFE lenses 
may be specified. 


N. P. BENSON OPTICAL COMPANY 
SINCE 1913 
MAIN OFFICES & LABORATORY: MINNEAPOLIS, MINNESOTA 
Laboratories Located in Eighteen Other Cities pace . 


Aberdeen Albert Lea Beloit Bismarck Brainerd Duluth HARD LENS 
Eau Claire Huron Iron Mountai | d LaCrosse 
Miles City New Ulm Rapid City Rochester 
Stevens Point Wausau Winona 
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INFORMATION ON 7 


WHAT THEY ARE. A general discussion of the design, 
construction and uses of the improved Spectels. An out- 
line of their development. Comparisons of the two mag- 
nifications and descriptions of the various trial sets. 
TELESCOPIC 
I SRECTACLES HOW THEY ARE PRESCRIBED. Twelve pages of fac- 


tual information on the application of telescopic spec- 
tacles. Case histories. Bulletin 304. 


TRIAL PROCEDURE. A concise, step-by-step outline 
of the trial procedure which has been found effective. 
Bulletin 303. 


TRIAL SETS. Complete descriptions and illustrations 
of the four different trial sets available. Form 85. 


PRICES of Spectel telescopic spectacles, frames, trial 
in Form 7146-A. 
sets and accessories are given 
( so This literature is available from your supply house or 
from 
‘EN 
| 
2 Franklin Avenue CAL CORPORATION __ distributed in Canada by 
Brooklyn 11, New York Imperial Optical Company. 
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IMMEDIATE DELIVERY! 


NEW EQUIPMENT 


A. O. Deluxe Refracting Unit with Phoroptor-Mahogony A. O. Stereo-Orthoptor 
A. O. Phorometers on Stand or Chair Bracket 


A. O. Projecto Charts A. O. Lensometers 
TABLE & FLOOR MODELS A. O. Giantscope 
B. & L. Deluxe Unit with Greens Refractor-ivory Plastic & Glass Prisms B. & L. 
Adjustable Tables—on Casters B. & L. New Acuity Projector 
B. & L. Morton Ophthalmoscope Tanget Field Equipment 
; B. & L. Poser and Universal Slit Lamps B. & L. Vertometer 
B. & L. Keratometer B. & L. Ortholite 


DEPTH PERCEPTION APPARATUS 
Castroviejo Retinal Detachment Unit Perimeter A. O. & B. & L. 


A. O. & BL. Test Lens Sets Copeland Streak Retinoscopes 
¢ Trial Frame Red Glass Holmgren’s Color Test 1370 
rf Maddox Rod Risley Rotary Prisms 


PROMPT DELIVERY ON ALL 
OPHTHALMOLOGICAL EQUIPMENT e FURNITURE e INSTRUMENTS 


INQUIRIES AND ORDERS INVITED BY 


eo * e NATL. ELECTRIC CO. 


WELCH ALLYN 
351 Second Ave., New York 10, N. Y. GRamercy 5-0585 
WE EXPORT TO ALL PARTS OF THE WORLD 
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Old Golds 


W. get along fine with doctors, bless ’em. 
They stick to their business; we stick to ours 
—and you get a break both ways! Old Gold 
cures just one thing, the world’s best tobacco. 
All of our nearly 200 years’ tobacco know- 
how goes into the making of the world’s 
most enjoyable cigarette—smooth, flavor- 
rich, mellow-mild Old Gold! Today, light 
an Old Gold and see if we don’t deliver 
plenty of the one thing we promise: an 
honest-to-goodness smoking treat. 


if 
‘ 
| i SS 
Y == 4 
/ MB Z 
Z 


A Company Is Known 
by the Products They Sell 


Since the very inception of our business our policy has been 
to handle only quality optical merchandise, from the world’s best 
known manufacturers. Fine products such as, Panoptic Bifocals— 
Univis Bifocals—Numount Ful-Vue mountings—Wils-edge mount- 
ings aud a full range of Ophthalmological equipment represent 
a partial list of the recognized lines we carry. Our 22 year reputa- 
tion for expert handling of the prescriptions of an exacting clien- 
tele is your assurance of finding the type service and products here 
which give genuine satisfaction. 


Dow Optical Company 


m. W. E. Dow, President 
30 Ne. Michigan Ave. Griescheim Bldg. 


Where neutral light absorption is indicated we recommend Soft-Lite Lenses 


A Constantly Expanding Library of 


* PROGRESS IN INTERNAL MEDICINE 


Archives of Internal Medicine 


Original Studies . . . Observations . . . Findings 
in clinical medicine as observed at the bed- 
side or in the laboratory, come monthly to 
your desk. Also physiologic, pathologic and 
pharmaceutic researches that have a bearing 
on the nature, diagnosis and treatment of 
disease. Latest findings on such subjects as 
penicillin, the sulphonamides, tsutsugamushi 
fever, Chagas’ Disease, pulmonary embolism, 
etc. News and Comment, Book Reviews and 
Progress Reports. 
Monthly e Well Illustrated 
Two Volumes Annually 


Subscription $8.00. Canadian, $8.40, 
Foreign, $9.00. 


i AMERICAN MEDICAL ASSN. 535 N. Dearborn St., Chicago 10 


} Please start my subscription to Archives of Internal 
} Medicine with the current issue. 1148 
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May-O-LiTE Helps Your Patients ... 


If glasses are prescribed, they should be 
worn. However, often glasses are laid 
aside and not worn because of some hard 
to explain “bother,” which is in most 
cases reflection on the lenses. 


Recently, a high school girl was fitted 
with her first pair of glasses. After a few 
days, she laid them aside because they 
didn’t seem right ... they “bothered” her. 
Later, when she told her doctor that she 
could “see things” in them, he suggested 
May-O-Lite coating. Not long after that 
the young lady called him on the phone, 
exclaiming, “Now I can wear my glasses 
anywhere, in school, on the street... and 
those ‘things’ just aren’t there.” 


MAY-O-LITE Low Reflection Lens 
Treatment reduces surface reflection from 
80 to 95%. 


Enjoy Their Glasses 


Besides reducing surface reflection and 
minimizing eye strain, MAY-O-LITE im- 
proves image definition. MAY-O-LITE 
Low Reflection Lens Coating is available 
through your manufacturing and dispens- 
ing optician. Write for a descriptive pam- 
phlet and a treated sample of glass, today. 


May-O-LITE 


developed by 


MAY RESEARCH 


INCORPORATED 
126 South Third Street 
Minneapolis 1, Minnesota 


PLASTIC PRISMS 


HAVE MANY ADVANTAGES 


INDESTRUCTIBLE—WILL NOT BREAK OR CHIP—LIGHT IN WEIGHT—ABOUT ONE 
FOURTH THAT OF GLASS—COST MUCH LESS THAN GLASS—CAN BE REPOLISHED 


ALL PRISMS WITHIN + 1% OF MINIMUM DEVIATION 


$4 —1 EACH 5-10-15-20 DIOPTERS 
S36 —2 EACH 10-15-20 DIOPTERS 
$8 —2 EACH 5-10-15-20 DIOPTERS 


AVAILABLE IN FIVE STANDARD SETS WITH RED FLAT 


S16—1 EACH \4-1-2-4-6-8-10-12-15-20-25-30-35-40-45-50 DIOPTERS 
$22—1 EACH \4-1-2-3-4-5-6-7-8-9-10-12-14-16-18-20-25-30-35-40-45-50 DIOPTERS 


AT YOUR SUPPLIER 


4920 N. LAWRENCE ST. 20, Pa. 
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Specialists in 


ALL TYPES OF 
ARTIFICIAL HUMAN EYES 


Exclusively 


We have the Enviable Reputa- 
tion of “Really Knowing How” 
to produce that “Pleasing Cos- 
metic Effect” so desired by one 
wearing an Artificial Eye. 


Especially Made to Or- 
der Eyes by Skilled Ar- 
tisans. Also Eyes Fitted 
from Stock. 


FULL MOTIONED 
LIFELIKE! 


REFERRED CASES CAREFULLY ATTENDED 


SELECTIONS SENT ON MEMORANDUM UPON REQUEST 


FRIED AND KOHLER, INC. 


665 FIFTH AVENUE (near 53d St.) NEW YORK, N. Y. (Tel. Eldorado 5-1970) 


“Pleasing Particular People for Over Forty-Five Years!” 
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HE Necuves or OpHTHALMOLOGY is published by the American Medical Association 
continbe ‘he Archives of Opithatmelogs, founded by Herman Knapp in 1869, and to nt provide 
fuente thalmologists with a publication devoted not only to original contri tions 
in the field of ophthalmology but to a survey of the ophthalmologic literature and a review of 
the transactions of ophthalmologic societies. 

Manuscripts for publication, books for review and correspondence relating to the editorial 
management should be sent to Dr. Francis led Adler, Chief Editor, 313 uth Seventeenth 
Street, Philadelphia 3. Communications regarding subscriptions, reprints, etc, should be 
addressed, a or OpnHTHatmotocy, American Medical Association, 535 North Dearborn 
Street, Chicago 10 

Articles are accepted for publication on condition that are contributed solely to 
Arcuives or OPHTHALMOLOGY. Manuscripts must be preferably double 
and the original copy should be submitted. Zinc etchings and halftones will be supplied by 
the Association when the original illustrations warrant reproduction and when their number 
is not considered excessive. 

Footnotes and bibliographies (the latter are used only in exhaustive reviews of the litera- 
ture) should conform to the style of the Quarterly Cumulative Index Medicus, published by 
the American Medical Association. This requires, in the order given: name of author, title 
of article and name of periodical, with volume, page, month—day of month if the journal 
appears weekly—and year. 

Matter appearing in the Arcutves or OPHTHALMOLOGY is covered by copyright, but as a 
rule no objection will be made to its reproduction in a reputable medical journal if 
credit is given. However, the reproduction for commercial purposes of articles a ring in 
the Arcnives or OPHTHALMOLOGY or in any of the other publications issued by Associa- 
tion will nct be permitted. 

The ArcHives or OPHTHALMOLOGY is issued monthly. T price (for 
two volumes) is as follows: domestic, $10.00; Canadian, 00, 
postage. Single copies are $1.00, postpaid. 

Checks, money orders and drafts should be made payable to the American Medical 
Association. 


OTHER PERIODICAL PUBLICATIONS 
ef the American Medical Association 


THE nen. OF THE AMERICAN MEDICAL ASSOCIATION—Weekly. Covers all the medical sciences 
and matters of general medical interest. Ilustra bite 
$12.00; Canadian, $13.50; foreign, $16.00. Single copies, 35 cents. 

ARCHIVES OF INTERNAL MEDICINE—Monthly. Devoted to the publication of advanced original clinical 
and laboratory investigations in internal medicine. Illustrated. Annual subscription price (two volumes) : 
domestic, $8.00; Canadian, $8.40; foreign, $9.00. Single copies, 85 cents. 

ARCHIVES OF NEUROLOGY AND A medium for the 
articles on nervous and mental diseases, abstracts f foreign and domestic book revi 
transactions of special societies, etc. Illustrated. Annual price (two volumes) : 510.00; 00; 
Canadian, $10.40; foreign, $11.50. Single copies, $1.00. 

ARCHIVES OF DERMATOLOGY — SYPHILOLOGY—Monthly. Devoted to advancing the sof the 

of 


and progress in cutaneous diseases an . Publishes original contributions and 
literature on these two subjects, t acti the important dermatologic societies, book re 
Illustrated. Annual subscription price (two domestic, $10.00; Canadian, $10.40; a $1100. 


Single copies, $1.00. 

AMERICAN JOURNAL OF DISEASES OF CHILDREN—Monthly. Presents pediatrics as a medical science 
and as a social problem. Includes carefully Bag reviews, based on recent pediatric 5 my abstracts 
from foreign and domestic literature, book reviews, transactions of special societies, etc. Illustrated. Annual 

ption price (two volumes) : domestic, $10.00; Canadian, $10.40; foreign, $1i. 50. Single copies, $1.00. 

ARCHIVES OF SURGERY—Monthly. Devoted largely to the investigative and clinical phases of surgery, 
with monthly revi ews on orthopedic and urologic Well illustrated. Annual subscription price (two 
volumes) : $10.00; Canadi $10.40; foreign, 11.00. Single copies, $1.00, except special numbers. 

ARCHIVES OF A medium for the presentation of articles on 

of the ear, nose and throat, with abstr literature 
transactions of special societies, etc. Illustrated. Annual subscrip price (two volumes) : phn F $10.00; 
Canadian, $10.40; foreign, $11.00, Single copies, $1.00. 

ARCHIVES OF PATHOLOGY—Monthly. A periodical devoted to the publication of articles 

reviews in the field of pathology. Illustrated. Annual subseription (two 
Canadian, $6.40; foreign, $7.00. Single copies, 75 cents, except special issues. 

QUARTERLY CUMULATIVE INDEX a A complete subject and author index to 
Issued four times a year. Second and sad fourth 


00; foreign, $17. 
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